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(54) WIDE-BAND AMPLIFIER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To output a large-amplitude wide-band signal without 
increasing power consumption by connecting the feedback impedance of an output 
signal to the low impedance terminal of an active element. 

SOLUTION: By connecting the feedback impedance 7 to the emitter of a transistor 
9the output signal can be fetched by a normal phase from the collector of the 
transistor 9 as a wide-band current signal. Therebyin a low impedance terminal such 
as the emitter of the transistor 9the increase of time constant by the effect of a 
variety of parasitic capacitance is suppressed. In additiona signal inputted to the base 
of the transistor 9 from a terminal 2 to the base of the transistor 9 is subtracted from 
a fed-back wide-band current signal to be fetched by a reverse phase from the 
collector of the transistor 9. Therebyby connecting the impedance 7 to an output 
point being high impedancefurthermore widening of a band become possible. 



CLAIMS 



[Claim(s)] 

[Claim 1]When using [ **-SU or a gate of this transistor ] the 2nd 
electrodecollectoror drain as the 3rd electrode for the 1st electrodeemitteror sauce 
in an amplifying circuit containing the 6th transistor (9)Connect one terminal of 



feedback impedance (7) to the 2nd electrode of said 6th transistor (9) that connected 
the 1st electrode to an input side (2)and while I will feedback impedance [ said ] (7) 
Accept it connects a terminal to an output side (5)and. A wide band amplifier circuit 
which connects also with an output side of inverting amplifier (143)connects an input 
side of said inverting amplifier (143) to the 3rd electrode of said 6th transistor (9)and 
is characterized by things ( drawing 17 ). 

[Claim 2]When using [ **-SU or a gate of this transistor ] the 2nd 
electrodecollectoror drain as the 3rd electrode for the 1st electrodeemitteror sauce 
in an amplifying circuit containing the 6th transistor (9)Connect an input side (2) to 
the 2nd electrode of said 6th transistor (9)and connect one terminal of feedback 
impedance (7)and while I will feedback impedance [ said ] (7) Accept it connects a 
terminal to an output side (5)and. A wide band amplifier circuit which connects with 
an output side of inverting amplifier (1 43)connects the 3rd electrode of said 6th 
transistor (9) to an input side of said inverting amplifier (143)and is characterized by 
things ( drawing 1 9 ). 

[Claim 3]In an amplifying circuit where said inverting amplifier (143) includes a wide 
band amplifier circuit of a statementi.e.a push pull circuitnext in the wide band 
amplifier circuit according to claim 2It is attached to two transistors (373)the 3rd 
which constitutes this push pull circuitand the 4thWhen using [ **-SU or a gate of 
this transistor ] the 2nd electrodecollectoror drain as the 3rd electrode for the 1st 
electrodeemitteror sauceConnect one terminal of a capacitor for peaking (70) to an 
input side (2)and connect a terminal of another side of this capacitor for peaking (70) 
to the 2nd electrode of the 3rd transistor (3)and. Other sides of said capacitor for 
peaking (70) are connected to the 2nd electrode of said 3rd transistor (3) and the 4th 
transistor (73) of reverse polarityA wide band amplifier circuit including a wide band 
amplifier circuit ( drawing 10 ) which connects the 1st electrode of said 3rd transistor 
(3)and the 1st electrode of said 4th transistor (73) mutuallyand connects the 3rd 
electrode of said 3rd transistor (3) to an output side (5) ( drawing 20 ). 
[Claim 4]Feedback impedance (7) is connected between an input terminal of inverting 
amplifier (143)and an output terminalA wide band amplifier circuit connecting an 
output terminal of said inverting amplifier (143) to an output side via impedance 
conversion amplifier (CA)and changing considering an input terminal of said inverting 
amplifier (143) as an input side ( drawing 22 ). 

[Claim 5]When using [ **-SU or a gate of this transistor ] the 2nd 
electrodecollectoror drain as the 3rd electrode for the 1st electrodeemitteror sauce 
in an amplifying circuit containing the 7th transistor (16)One terminal of feedback 
impedance (7) is connected to the 2nd electrode of said 7th transistor (16) that 
connected the 1st electrode to an input side (2)To the 3rd electrode of said 7th 
transistor (16)via inverting amplifier (143)Connect a terminal of another side of said 
feedback impedance (7)and an input terminal of impedance conversion amplifier (CA) 
is connected to a terminal of another side of said feedback impedance (7)A wide band 



amplifier circuit which connects an output terminal of said impedance conversion 
amplifier (CA) to an output side (5)and is characterized by things ( drawing 25 ). 
[Claim 6]In an amplifying circuit containing the 8th transistor (16) and 9th transistor 
(35)When using [ **-SU or a gate of this transistor ] the 2nd electrodecollectoror 
drain as the 3rd electrode for the 1st electrodeemitteror sauceConnect the 1st 
electrode of the 8th transistor (16) to an input side (2)connect the 1st electrode of 
said 8th transistor (16) and the 9th transistor (35) of reverse polarity to itand. Also 
connect one terminal of feedback impedance (7)and connect the 3rd electrode of said 
8th transistor (16)and the 3rd electrode of said 9th transistor (35) mutuallyand. A 
terminal of another side of said feedback impedance (7) is also connectedA wide band 
amplifier circuit which connects a Point of Interface of the 3rd electrode of said 8th 
transistor (16)the 3rd electrode of said 9th transistor (35)and a terminal of another 
side of said feedback impedance (7) to an output side (5)and is characterized by 
things ( drawing 27 ). 

[Claim 7]In an amplifying circuit containing the 8th transistor (16) and 9th transistor 
(35)When using [ **-SU or a gate of this transistor ] the 2nd electrodecollectoror 
drain as the 3rd electrode for the 1st electrodeemitteror sauceConnect with an input 
side (2) and the 1st electrode of the 8th transistor (16) via the 1st DC coupling circuit 
(189) that comprises resistance etc. and between ** And an input side (2)Connect 
between ** with the 1st electrode of said 8th transistor (16) and the 9th transistor 
(35) of reverse polarity via the 2nd DC coupling circuit (187) that comprises 
resistance etc. and. Connect one terminal of feedback impedance (7) to an input side 
(2)and connect the 3rd electrode of said 8th transistor (16)and the 3rd electrode of 
said 9th transistor (35) mutuallyand. A terminal of another side of said feedback 
impedance (7) is also connectedA wide band amplifier circuit which connects a Point 
of Interface of the 3rd electrode of said 8th transistor (16)the 3rd electrode of said 
9th transistor (35)and a terminal of another side of said feedback impedance (7) to an 
output side (5)and is characterized by things ( drawing 29 ). 

[Claim 8]In an amplifying circuit containing the 8th transistor (16) and 9th transistor 
(35)When using [ **-SU or a gate of this transistor ] the 2nd electrodecollectoror 
drain as the 3rd electrode for the 1st electrodeemitteror sauceConnect with buffer 
amplifier (BA) via the 1st DC coupling circuit (189) that comprises resistance etc.and 
between an input side (2)the 1st electrode of the 8th transistor (16)and ** And an 
input side (2)Connect between the 1st electrode of said 8th transistor (16) and the 
9th transistor (35) of reverse polarityand ** with said buffer amplifier (BA) via the 2nd 
DC coupling circuit (187) that comprises resistance etc.and. Connect one terminal of 
feedback impedance (7) to an input side (2)and connect the 3rd electrode of said 8th 
transistor (16)and the 3rd electrode of said 9th transistor (35) mutuallyand. A terminal 
of another side of said feedback impedance (7) is also connectedA wide band amplifier 
circuit which connects a Point of Interface of the 3rd electrode of said 8th transistor 
(16)the 3rd electrode of said 9th transistor (35)and a terminal of another side of said 



feedback impedance (7) to an output side (5)and is characterized by things ( drawing 
30). 

[Claim 9]A wide band amplifier circuit connecting a source (145) of signal current to 
said input side (2) in the wide band amplifier circuit according to claim 8 ( drawing 31 ). 
[Claim 10]A wide band amplifier circuit characterized by connecting with said input 
side (2) via the 10th transistor (184) that considered said source (145) of signal 
current as composition which grounds the 1st electrode in the wide band amplifier 
circuit according to claim 9 ( drawing 32 ). 

[Claim 1 1]A wide band amplifier circuitwherein said source of signal current is 
constituted with an integrated circuit (183) in the wide band amplifier circuit according 
to claim 10 ( drawing 33 ). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention is used for the television picture tube 
drive circuit which needs the output of a large amplitude broadband signal about a 
wide band amplifier circuitand relates to a suitable high power low-power- 
consumption amplifying circuit. 
[0002] 

[Description of the Prior Art]In recent yearsthe frequency band of a television picture 
tube drive circuit is increasingly broadband-ized with high-resolution-izing of a display 
(display). In the computer display for CAD/CAMetc.a 50 to about 300-MHz zone is 
especially needed. About 30V and a color picture tube require about 50V with a 
monochrome television picture tubeand the further large amplitude-ization is following 
the voltage swing of the driving signal with enlargement of the latest display screen. 
[0003]As a resultlarge-sized Oshige quantification of increase of the power 
consumption of the above-mentioned drive circuit and the circuit component 
accompanying it poses a problem.In consideration of this problemcapacitive load 
driving circuits indicated to JP57-20724Bsuch as the conventional television picture 
tube and a cathode-ray tubeare shown in drawing 2 . 

[0004]In the conventional capacitive load driving circuit shown in drawing 2 the 
broadband signal added to the input terminal 2 from the signal source 1 is divided into 
a low-frequency component and a high frequency componentis amplifiedand it has the 
composition of driving the capacitive load 6. The above-mentioned low-frequency 
component is amplified by the shunt feedback amplifying circuit which comprises the 
transistor 25 provided with the feedback path which comprises the input resistance 
27the feedback resister 7and the capacitor 28 for frequency characteristic 
compensationcontrolling a temperature drift and distortion. 



[0005]Herethe power consumption of an amplifying circuit can also be controlled by 
suppressing the collector current of the transistor 4 which constitutes the current 
regulator circuit for bias. The above-mentioned high frequency component is amplified 
by the series feedback amplifying circuit which comprises the transistor 26 by which 
the capacitor 32 for peaking was connected with the feedback resister 31. In that 
casethe frequency component of above both is compounded in the emitter of the 
transistor 3 of common base compositionand is sent to the output terminal 5. 
[0006] 

[Problem(s) to be Solved by the Invention]There is a problem that a broadband signal 
cannot be amplified even to signal amplitude big enough in the above-mentioned 
conventional technology. That iswhen even large amplitude amplified and takes a high 
frequency signal using the capacitive load driving circuit shown in drawing 2 the 
transistor 26 intercepts with the side effects by performing peaking using the 
capacitor 32stopping the power consumption of a circuitand sufficient output swing is 
not obtained in many cases. Still more detailed explanation is added to below. 
[0007]When an input signal fallsit is necessary to discharge the capacitor 32 for 
peakingand it is necessary to make the voltage waveform of the emitter of the 
transistor 26 follow in footsteps of an input signal. Howeverthe maximum of the 
above-mentioned discharge current of the capacitor 32 for peaking is held down to 
the value of the bias current of the transistor 26. Thereforewhen an input signal falls 
between very short transition time with big amplitude in the state where the bias 
current of the transistor 26 was controlled in order to stop the power consumption of 
a circuitthe capacitor 32 for peaking cannot be discharged and interception of the 
transistor 26 will be caused. 

[0008]There is also a problem that the characteristic of an amplifying circuit 
deteriorates in conventional technologyunder the influence of the frequency 
characteristic of a return system. The stability of an amplifying circuit is spoiled by 
the influence of the phase retardation produced in a feedback circuit networkand it 
may stop for examplefully being able to secure a frequency band. When the frequency 
band of a feedback circuit network cannot fully be securedan excessive shot may be 
unable to be produced in the transient response of an amplifying circuitor it may stop 
fully being able to secure the frequency band of an amplifying circuit as well as the 
above. 

[0009]The large amplitude broadband output ability of an amplifying circuit may be 
spoiled by the load effect of a feedback circuit network. Also in drawing 2 it originates 
in the parasitic capacitance and parasitic inductances of the feedback circuit element 
of the input resistance 27the feedback resister 7and the capacitor 28 for frequency 
characteristic compensationor the transistor 25and the above characteristic 
degradation is produced in an amplifying circuit. Although the capacitor 28 for 
frequency characteristic compensation is used for the transient response 
characteristic improvement of an amplifying circuitthere is a problem that the 



frequency band at the time of a large amplitude output narrows by the load effect to 
an amplifying circuit. 

[0010]The purpose of this invention is to provide the wide band amplifier circuit in 
which the output of a large amplitude broadband signal is possiblewithout increasing 
power consumption. 
[0011] 

[Means for Solving the Problem]Since the above-mentioned purpose is attainedit is 
possible to connect a capacitor for peaking to the usual output side (in this caseit 
does not use as an output side and is carrying out a side used for gain setting but) of 
a push pull circuit in a wide band amplifier circuit as the 1st meansbut This is under 
application (Japanese Patent Application No. No. 236696 [ 04 to ]) separately. 
[0012]Nextin a wide band amplifier circuit of this inventiona feedback circuit network 
is constituted as the 2nd means for attaining the above-mentioned purpose by 
connecting feedback impedance of an output signal to a low impedance terminal of an 
active device. Feedback impedance is connected to an output signal primary detecting 
element which shows high impedance as the 3rd means. Thena distribution circuit of a 
current signal is connected to a driver element which constitutes a push pull circuit 
as the 4th means. And a part of another signal path is connected to an exchange 
earthing terminal of an active device connected to a signal path as the 5th means. 
Finallyoutput resistance is connected with a peaking element via a capacitor as the 
6th means. 
[0013] 

[Function]It has the above-mentioned operation to which the capacitor for peaking 
will improve the frequency characteristic of an amplifying circuit if the 1st means 
under application is separately described by reference. A push pull circuit promotes 
the charge and discharge of the above-mentioned capacitor for peaking. The desired 
end is attained by the above operation. 

[0014]In the 2nd above-mentioned means concerning this inventionfeedback 
impedance has the operation which returns considering an output signal as a current 
signal. The active device which has a low impedance terminal to which impedance is 
connected crosses an output signal to the frequency range of a broadbandand has 
the operation which returns to the input part of an amplifying circuit. The purpose of 
above-mentioned this invention is attained by constituting a feedback circuit network 
by above-mentioned feedback impedance and active device. 

[0015]In the 3rd above-mentioned meansthe output signal primary detecting element 
which shows high impedance has the work which leads an output signal to detection 
terminals. It has the operation which returns an output signal to the input part of an 
amplifying circuitfeedback impedance reducing the impedance of the above-mentioned 
output signal primary detecting elementand controlling a damping time constant. The 
purpose of above-mentioned this invention is attained by the above operation. 
[0016]In the 4th above-mentioned meansthe driver element which constitutes a push 



pull circuit has the work which outputs a large amplitude broadband signalwithout 
increasing power consumption by operating complementarily. The distribution circuit 
of a current signal is crossed to the frequency range of the broadband from a dc 
component to a high frequency componentand the above-mentioned driver element is 
driven by distributing a current signal. The purpose of above-mentioned this invention 
is attained by the above operation. 

[0017]In the 5th above-mentioned meansthe active device connected to a signal path 
amplifies a signal. Another signal path has the operation which offsets the parasitism 
impedance of the active device connected to the above-mentioned signal path by 
connecting the part to the above-mentioned exchange earthing terminal. The purpose 
of above-mentioned this invention is attained by the above operation. 
[0018]In the 6th above-mentioned meansa peaking element has the operation which 
improves the frequency characteristic of an amplifying circuit. Output resistance has 
the operation as a dumping element of the work which determines the gain of an 
amplifying circuitand the above-mentioned peaking element. The above-mentioned 
capacitor connected between the above-mentioned peaking element and output 
resistance connects both in the frequency for which the above-mentioned dumping is 
needed. The purpose of above-mentioned this invention is attained by the above 
operation. 

[0019]By the above operationthe wide band amplifier circuit in which the output of a 
large amplitude broadband signal is possible can be providedwithout increasing power 
consumption. 
[0020] 

[Example] Drawing 1 is a circuit diagram showing the fundamental view of the wide 
band amplifier circuit of this invention. In drawing 1 the process of signal amplification 
can be considered as follows. 

[0021]That isthe voltage signal of the signal source 1 flows into the input terminal 2 
of an amplifying circuitafter being transformed into a current signal via the input 
impedance 8. Since it is thought that the current gain of the amplifying circuit which 
comprises the element after the transistor 9 is very largethe above-mentioned input 
current signal is changed into the voltage signal again amplified via the feedback 
impedance 7and is applied to the capacitive load 6 via the output terminal 5. 
[0022]At this timean output voltage signal is changed into a feedback current signal 
via the feedback impedance 7in the transistor 9 of common base compositionit is 
deducted with the above-mentioned input current signalis carried outand is changed 
into an error voltage signal via the impedance 1 1. Reversal amplification is carried out 
by the transistor 12 of grounded emitter compositionand this error voltage signal is 
added to the transistors 15 and 16 which constitute a single ended push pull circuit (it 
is hereafter described as SEPP). 

[0023]Thenthe voltage of the above-mentioned error voltage signal is amplified via 
the transistors 3 and 4 of the common base composition which carries out push pull 



operation complementarilyand it turns into an output signal. In that caseit cannot be 
overemphasized that the various synthetic impedance which comprises a passive 
component can be used for each of the in-series synthetic impedance of 18and 20 
and 21 which is each impedance 8 and 7 which constitutes a circuitand an input 
impedance of 1 1 1314and a grounded base circuit. 

[0024]For examplethe feedback impedance 7 may consist of in-series synthetic 
impedance of resistance and a coil in order to perform peaking to the high region of 
the frequency characteristic of an amplifying circuit. The network containing the 
parallel synthetic impedance of resistance and a capacitor can also constitute the 
feedback impedance 7 that delay of the transient response of the amplifying circuit 
under the influence of the thermal damping time constant of a transistor should be 
improved. 

[0025]Thenwhat is applied to the circuit shown in drawing 1 among each means for 
realizing this invention mentioned above is explained. It can be considered that the 
capacitor 21 which accomplishes the input impedance of the above-mentioned 
grounded base circuit is also a capacitor for peaking. Large amplitude broadband- 
ization of the output signal was obstructed by interception of the transistor 4 linked 
to the capacitor 21 in conventional technology. 

[0026]Howeverin this circuita grounded base circuit is formed into push pull 
composition by using the transistor 22and the charge and discharge of the capacitor 
21 for peaking are promoted in spite of interception of the transistor 4. As bias 
conditions for the transistors 4 and 22 which can be set up according to the voltage 
source 23AB class operation which the transistor 4 does not intercept at the time of 
a low frequency signal input is preferred on circuit operation. 

[0027]Howeverif even the bias current course of the feedback impedance 7 which 
flows in toward the emitter of the transistor 9 by connecting the collector of the 
transistor 4 with the anode of the power supply 24 via resistance etc. is 
establishedarbitrary setting out of the B classC class operationetc. is possible. It has 
the operation which promotes the charge and discharge of the capacitor 21 for 
peaking also about the transistors 15 and 16 which constitute SEPPand can say that 
it is the same as that of the transistors 4 and 22 also about bias conditions. 
[0028]Nextone terminal of the feedback impedance 7 is connected to the emitter of 
the transistor 9 which is the low impedance terminal in which signal-level amplitude 
was stoppedand as mentioned abovethe return signal is transmitted as a current 
signal. In a low impedance terminalsince signal-level amplitude is stopped as 
mentioned abovethe bypass of the signal current to the parasitic capacitance of each 
element connected to this terminal and terminal is suppressed. 

[0029]Thereforeby transmitting a return signal as a current signaldegradation of the 
frequency characteristic of the feedback circuit network under the influence of 
parasitic capacitance is suppressedand high power broadband-ization of an amplifying 
circuit can be attained. Since the damping time constant is reduced in the above- 



mentioned low impedance terminalthe feedback impedance 7 can be set as a value 
high enoughand the load effect to an above-mentioned amplifying circuit can be 
inhibited. 

[0030]Another terminal of the feedback impedance 7 is connected to the output 
signal primary detecting element (output terminal 5) which shows the high impedance 
which is a node of each collector of the transistors 3 and 4. By carrying out multiple 
connection of the feedback impedance 7the impedance of the above-mentioned 
output signal primary detecting element is reduced. As a resultthe damping time 
constant of the above-mentioned output signal primary detecting element can be 
controlledthe frequency band of the open loop gain of an amplifying circuit can be 
expandedand the surface smoothness of the frequency characteristic of a closed loop 
gain can be improved. 

[0031]In the abovethe fundamental view of the wide band amplifier circuit of this 
invention was explained using drawing 1 . After thisvarious kinds of examples using 
each means for realizing this invention mentioned above are described in detail. In 
that caseit is shown in the same component as what was shown in drawing 1 using 
the same numerals. 

[0032]Firstthe example of a circuit with few constituent children using the 1st above- 
mentioned means (it relates to the thing under application separately by above- 
mentioned Japanese Patent Application No. No. 236696 [ 04 to ]) is shown in drawing 
^as a reference example. In drawing 3 a dc gain becomes settled by the ratio of the 
emitter resistance 31 to the output impedance 33and it is thought that a high 
frequency gain is set up by the ratio of the capacity value of the peaking capacitor 32 
to the capacity value of the capacitive load 6. Howeverwhen the amplitude of the 
input signal applied to the input terminal 2 from the signal source 1 becomes large or 
frequency becomes highthe charge and discharge of the peaking capacitor 32 are 
checked by interception of the transistor 16 as mentioned above. 
[0033]When the bias current of the transistor 16 is controlled in order to attain low 
power consumption of an amplifying circuit especiallythe interception tendency of the 
transistor 16 is promoted increasingly. In this above-mentioned example of a circuitby 
adding the transistor 15the charge and discharge of the peaking capacitor 32 are 
promotedand high power broadband-ization of the amplifying circuit is attained by 
enabling powerful impression of emitter peaking. 

[0034]In drawing 3 it is set as C class bias into which current does not flow through 
AB class bias and the transistor 15 into which bias current flows through the 
transistor 16 at the time of a non-signal unless signal amplitude etc. become above 
large to some extent. Howeverif it is a range which can promote the charge and 
discharge of the peaking capacitor 32between the bases of the transistors 15 and 
16the setting circuit of arbitrary bias voltage or bias current can be provided. It 
cannot be overemphasized that the arbitrary networks which inserted series 
resistance in it in order to suppress the peaking effect more than needed to the 



peaking capacitor 32 and to attain stabilization to it can be used. 
[0035]It cannot be overemphasized that it is also possible to establish a grounded 
base circuit in the collector of the transistor 16to have cascode composition or to 
provide SEPP and an emitter follower circuit before the output terminal 5 in order to 
attain much more high power broadband-ization. 

[0036]Probablyin drawing 3 it will also be clear that a transistor can be transposed to 
field effect transistor FET (an MOS form or a junction type). Since the corresponding 
circuit diagram of the transistor of each polarity and field effect transistor FET was 
shown in drawing 47 please refer to it. 

[0037]Thenit is shown in drawing 4 by making into a reference example the circuit 
which improved the symmetry of the transient response of an amplifying circuit using 
the 1st above-mentioned means. In drawing 4 push pulHzation of an amplifying circuit 
is realized by driving SEPP which comprises the transistors 35 and 36 which make the 
capacitor 37 for peaking load via the coupling capacitor 34. 

[0038]Thereforesignal current can be outputted to the output terminal 5 from the 
collector of the transistor 35and shortening of not only the falling time of output 
voltage but rise time is attained. The emitter resistance 39-42 of each transistor has 
the work which stops the instability of SEPP resulting from the capacitive load of the 
peaking capacitors 32 and 37and the work which sets up the bias current of each 
transistor using the voltage of the bias voltage circuits 23 and 38. 
[0039]Thereforethe emitter resistance 39-42 can also carry out in-series insertion 
also of also connecting too hastily and deleting at the base side of each transistor. 
Similarlythe bias voltage circuits 23 and 38 can also be short-circuited and 
deletedand it is also possible by connecting the emitter of the transistor 35 to the 
anode of the power supply 24 via resistance etc. to perform a bias set. If only it 
establishes a negative feedback course as shown in drawing 1 by securing the bias 
current of the transistor 35 etc. and attains stabilization of output voltageoutput 
impedance 33 resistance can be eliminated and circuit structure and load carrying 
capacity can be reduced. 

[0040]It cannot be overemphasized that it can have cascode composition or SEPP 
and an emitter follower circuit can be provided before the output terminal 5 here like 
the reference example shown in drawing 3 either. The same effect is acquired also by 
connecting to the emitter of the transistor 16 one terminal of the coupling capacitor 
34 connected to the base of the transistor 16. 

[0041]Nextit is further shown in drawing Sdrawing 6 and drawing 7 respectively by 
making into a reference example the circuit which reduced the number of circuit 
elements and realized the 1st above-mentioned means. The circuit diagram of drawing 
8_showed these basic reference examples as a practical amplifying circuit. 
[0042]In drawing 8 push pull output-ization of the amplifying circuit is attained by 
passing to the output terminal 5 via the transistor 4 of common base 
compositionwithout throwing away directly into a grounding point the signal current 



which flows into the collector of the transistor 15 which constitutes SEPP. Even if a 
transistor is newly connected to the transistor 4 and it does not constitute SEPP by 
constituting in this waythe symmetry of the transient response of an amplifying circuit 
can be raised. 

[0043]In the circuit of drawing 8 since the input signal just needs to drive single 
SEPPit can reduce the characteristic degradation of the input signal resulting from 
the internal impedance of the signal source 1. Herethe bypass capacitor 50 is used for 
reduction of the drive impedance of the transistor 16and the bias resistance 47 and 
the diodes 48 and 49 are used for the bias set of the transistors 15 and 16. 
[0044]Thereforeas for both ends being short-circuited and deletedusing a diode in 
large numbers furtherthe network which comprises the above-mentioned diodes 48 
and 49 cannot be overemphasized. The transistor 3 serves as common base 
composition like the transistor 4and constitutes the cascode circuit with the 
transistor 16. The bias resistance 51 and 53 and 29and the diode 52 for temperature 
compensating set up the bias current of the transistor 4and the capacitor 54 reduces 
earthing impedance. 

[0045]The impedance 46 used in order to slush into the emitter of the transistor 4 
the signal current which flows into the collector of the transistor 15and the constant 
voltage circuit 45 can be transposed to various kinds of elements and circuits which 
were shown in drawing 9 respectively. 

[0046]The constant voltage circuit which comprises the transistor 56 shown in (b) of 
the zener diode 55 shown in (a) of drawing 9 or the figure can be used for the 
constant voltage circuit 45 as an alternative circuit, the bypass capacitor 60 shown in 
(b) of the figure in the constant voltage circuit 45 — or it can transpose only to single 
elementssuch as resistance and a cell. Impedance 46 can be similarly made into the 
coil 63 shown in (d) of the current regulator circuit 61 shown in (c) of drawing 9 or the 
figureand the in-series synthetic impedance of the impedance 62. The peaking effect 
in suitable frequency can also be improved by using an impedance network as shown 
in (d) of drawing 9 . 

[0047]Thenthe basic circuit (skeleton) at the time of applying the wide band amplifier 
circuit (reference example) constituted using the 1st above-mentioned means to a 
television picture tube drive circuit is shown in drawing 10 and the practical circuit is 
further shown in drawing 1 1 . In drawing 1 1 the output signal amplified using the voltage 
buffer 68a grounded base circuitand SEPP is applied to the television picture tube 78 
via a cathode current detecting circuit. 

[0048]In an amplification processsince utilizing the performance of an active device 
effectively generally and acquiring a good frequency characteristic uses the easy 
voltage buffer 68 and grounded base circuitthe cost reduction of an amplifying circuit 
becomes easy. The circuit operation of this example of a circuit is explained in full 
detail below. Input signal voltages via the voltage buffer 68 which comprises low- 
power output impedance circuitssuch as an emitter follower circuit and SEPPit is 



added to the impedance 72the in-series synthetic impedance of the capacitor 71 for 
peakingand the impedance 69 and the parallel synthetic impedance of the capacitor 
70 for peaking. 

[0049]Another terminal of such synthetic impedanceSince it is connected to the 
emitter of the transistors 4 and 3 of common base compositionrespectivelythe 
above-mentioned signal level flows into the output impedance 33 to which it was 
changed into current and the series connection of the peaking coil 74 was carried 
outand is outputted as a voltage signal amplified by the broadband. Even if bias 
current is reduced even if for low-electric-power-izing and interception of the 
transistors 3 and 4 is frequently repeated in the case of amplificationthe charge and 
discharge of the above-mentioned capacitors 70 and 71 for peaking are promoted by 
the effect of push pull operation with the added transistors 73 and 22. 
[0050]The transistor 22 and the bias conditions of 43and 73 are set to the emitter 
resistance 39-42 of each transistorand the diode 48 for temperature compensating by 
4984and 85. The capacitor 50and 8386 and 54 are the bypass capacitors for 
impedance reduction of an exchange grounding pointrespectively. The bias conditions 
of the transistors 75 and 76 are similarly set up by the impedance 91 for biasthe 
emitter impedance 95 and 96and the diodes 90 and 92 for temperature compensating. 
[0051]When using for a television picture tube drive circuitthe above-mentioned 
emitter impedance 95 and 96 serves also as the work as a protective element at the 
time of the discharge in a pipe of the television picture tube 78. The above-mentioned 
cathode current detecting circuit which comprises the transistor 77 detects the 
terminal current of the cathode 79 equivalent to luminosity that the light emitting 
luminance of the television picture tube 78 should be controlled. The transistor 77 
carries out voltage conversion of the cathodic current which flows into an emitter via 
the detection resistance 99 connected to the collectorand outputs it to the detect 
output terminal 100 at the same time it transmits the above-mentioned output signal 
to the television picture tube 78 as an emitter follower circuit. 
[0052]The capacitor 97 is a bypass capacitor with which the asymmetry of the 
transient response of the emitter follower circuit which comprises the transistor 77 is 
compensated. The diode 98 is a protective element which guarantees reverse 
pressure-proofing of the transistor 77. The impedance 101 is inserted in series 
between the parasitic capacitance of the transistor 77and groundingand prevents the 
increase in the load carrying capacity of an amplifying circuit. The coil 102 and the 
dumping resistance 103 are the elements for series peakingand the impedance 104 is 
a protection circuit of the amplifying circuit to the above-mentioned discharge in a 
pipe. 

[0053]The skeleton of another reference example at the time of applying the wide 
band amplifier circuit (reference example) constituted using the 1st above-mentioned 
means to a television picture tube drive circuit is shown in drawing 12 and the 
practical example of a circuit is shown in drawing 13 . In drawing 1 3 by using current 



mirror circuit CM1 and CM2both ingredients supply the charge and discharge current 
which flows into the capacitor for peaking to a load sideand the symmetry of the 
transient response of an amplifying circuit is improved as intelligibly shown by drawing 
12. 

[0054]In drawing 1 3 the input signal from the signal source 1 is applied to the 
transistors 15 and 16 which constitute SEPP via the transistors 109 and 110 which 
constitute an emitter follower circuit. In this casethe transistors 109 and 1 10 which 
are heteropolarity mutually have a bias voltage source of the transistors 15 and 16and 
the synthetic circuit with SEPP which comprises the transistors 15 and 16 is called a 
"diamond circuit"and is used abundantly. 

[0055]The current component which flows into the transistor 15 among the charge 
and discharge currents which flow into the capacitor 32 for peakingThe base of the 
transistors 75 and 76 which constitute SEPP is supplied via the current mirror circuit 
by the side of the anode of the transistor 1 13the current mirror circuit which 
comprises 1 14 and 1 15the transistor 120and the power supply 24 which comprises 
121 and 122. 

[0056]The current component which flows into the transistor 16 among the above- 
mentioned charge and discharge currents is complementarily supplied to the base of 
the transistors 75 and 76 to the collector current of the above-mentioned transistor 
122. The voltage of the output terminal 5 is stabilized by controlling transistor 75 
base voltage by negative feedback through the feedback impedance 7 and the input 
impedance 27. 

[0057]By having used the current mirror circuit as mentioned abovethe transient 
response characteristic of an output is improvable in the large frequency band 
through which the collector current of the transistor 15 flows. In that casethe 
increase in the power consumption by the above-mentioned charge and discharge 
current flowing also into the transistor 121 can be controlled by the impedance 1 16 
which determines the input-and-output current ratio of each of above-mentioned 
current mirror circuitsand the thing of 1 18123and 125 for which a ratio is set up 
suitablyrespectively. 

[0058]The resistance 126 is connected to the collector for the reduce power 
consumption of the transistor 120. The bypass capacitor 127 is added in parallel with 
the resistance 126 so that it may not have an adverse effect by a Miller effect on the 
base side of the transistor 120. The transistor 3 of common base compositionand 4 
and 1 19 serve to constitute the cascode circuit between the preceding 
paragraphsrespectivelyand to suppress a Miller effect. 

[0059]And cathodic current is detectable from the collector current of the transistor 
76 in which bias was carried out to AB class by the diode 90 from the terminal 100 
via the resistance 99. The capacitor 128 is the same bypass capacitor as above 127. 
The frequency band of an amplifying circuit is expandable by adding the in-series 
synthetic circuit of the resistance 105 and the capacitor 106 in parallel with the 



above-mentioned input impedance 27. In drawing 13 the base resistance 93 and 94 of 
each transistor107and 108111 and 112 are stabilizing resistance which stops parasitic 
oscillation. 

[0060]In the aboveby promoting the charge and discharge of the capacitor for peaking 
using a push pull circuit explained the reference example which attained broadband- 
ization. Howeverin applying each capacitor for peaking mentioned above to the high 
frequency signal which results also in 100 MHz or increasing capacity value that it 
should apply to the capacitive load driving circuit of a high gainthe series resonance 
of the element itself poses a problem. It is because it will originate in sudden change 
of the frequency characteristic in resonance frequency order and distortion will be 
produced in a signal wave form. 

[0061 ]The example of a capacitor suitable as a capacitor for peaking used for the 
above-mentioned reference example is shown in drawing 14 . By using the circuit 
shown in (a) of drawing 14 the parallel synthetic capacity between the terminals 129 
and 130 produced by carrying out multiple connection of the capacitors 131-133 of 
the high small capacity of two or more series resonating frequencies can be used as 
the above-mentioned capacitor for peaking. 

[0062]The fixing metal of the feedthrough capacitor 134 shown in (b) of drawing 1 4 
can be used as the above-mentioned capacitor for peaking by connecting the lead 
connectors 136 and 137 with the terminal 129 too hastilyand connecting with the 
terminal 130. Saying [ feedthrough capacitor ] makes a pipe penetrate a leadand it 
gives capacity between the lead and pipe. 

[0063]Generallyby reduction of leadsalthough a feedthrough capacitor shows the 
feature that a series resonating frequency is very highit can raise resonance 
frequency further by short-circuiting a leadas illustrated. Which terminal by the side 
of a lead terminal and fixing metal may be used for the exchange grounding point side. 
[0064]As parallel synthetic capacity may be used as shown in (a) of drawing 14 and 
shown in (c) of below-mentioned drawing 14 and (d)the further high-frequency-izing is 
also possible. A feedthrough capacitor is transposed to 3 terminal capacitorand 
resonance frequency can be raised also when two terminal circuits which short- 
circuited between the terminals which have flowed similarly are used as a capacitor 
for peaking to a feedthrough capacitor. 

[0065]Nextin order to make it operate as a peaking capacitor effectively to near the 
series resonating frequencyas shown in (c) of drawing 1 4 the series resistance 139 
can be inserted and the influence of resonance can be suppressed. In order to 
perform peaking still more effectively to high frequencyas shown in (d) of drawing 
14the capacitor 142 whose resonance frequency is higher than the capacitor 140 is 
added in parallel. 

[0066]Between one [ through which a feedthrough capacitor flows ] terminal of a one 
terminal pair networkand terminals other than the flowing above-mentioned one 
terminal pair network(c) of above-mentioned drawing 14 and the circuit of (d) — or a 



capacitor is connectedand also when the capacity between another terminal of the 
above-mentioned one terminal pair network and terminals other than the flowing 
above-mentioned one terminal pair network is used as a peaking capacitorthe same 
effect as the above is acquired. 

[0067]The example of the peaking capacitor in this case is shown in drawing 15 . Since 
drawing 1 6 is also a circuit diagram showing another example of a peaking 
capacitorplease refer to it. TEC shows 3 terminal capacitor by drawing 16 . 
[0068]Based on the aboveby connecting feedback impedance to the low impedance 
terminal of an active device shows one example of this invention whose return to a 
broadband was enabled by making an output signal into a current signal to drawing 1 7 
using the 2nd above-mentioned means. 

[0069]In drawing 1 7 it can take out from the collector of the transistor 9 by a non- 
inverter by making an output signal into a broadband current signal by connecting the 
feedback impedance 7 to the emitter of the transistor 9. In a low impedance terminal 
like the emitter of the transistor 9this is because increase of the damping time 
constant under the influence of various kinds of parasitic capacitance is suppressed. 
[0070]The signal inputted into the base of the transistor 9 from the terminal 2 is 
deducted from the above-mentioned broadband current signal which returnedis 
carried outand can be taken out from the collector of the transistor 9 to an opposite 
phase. The composite signal acquired from the collector of the transistor 9 is 
amplified with the inverting amplifier 143and is outputted from the terminal 5. 
[0071 ]In the case of the dynamic load form that the output form of the inverting 
amplifier 143 comprises only the push pull circuit by a complementary-type active 
device especially without using output resistancethis example is preferred. It is 
because the further broadband-ization is also attained by connecting the feedback 
impedance 7 at the output point which became high impedance by considering it as 
dynamic load form so that it may mention later. 

[0072]Nextthe example which realized the 2nd above-mentioned means shown in 
drawing 17 using the inverting amplifier provided with the push pull circuit is shown in 
drawing 18 . In drawing 18 inverting amplifier comprises a common-emitter circuit which 
comprises the transistors 16 and 35 by which cross coupling was carried out via the 
capacitor 34 in the baseand is outputted from the terminal 5 via SEPP to which the 
output changes from the transistors 75 and 76. 

[0073]In that casean output is stabilized by the negative feedback through the 
feedback impedance 7. Are attaining broadband-ization so that the node of the 
feedback impedance 7 for output voltage detection may be provided in the collector 
of the transistor 35 and may be later mentioned in drawing 18 but. If it is a part where 
output voltage appearsan emitterthe terminal 5etc. of the transistor 75 are possible 
for the node of the feedback impedance 7. 

[0074]The voltage gain of the whole circuit can be made to increase by newly adding 
the impedance for signal current enhancement among parts other than the node of 



the feedback impedance 7 for the above-mentioned output voltage detection called 
an emitteran exchange grounding pointetc. of the transistor 9. Since the base of the 
transistors 75 and 76 is driven powerful lythe bypass capacitor 144 supplies signal 
currentwithout passing the bias impedance 91. 

[0075]Thenthe example which enables further broadband-ization using the 2nd 
above-mentioned means is shown in drawing 19 . In drawing 1 9 the current signal is 
inputted into the low impedance terminal of the active device 9 to which the feedback 
impedance 7 is connected via the terminal 2 from the source 145 of signal current. By 
considering it as current input forma frequency band [ in / for the features that a 
damping time constant is small in the above-mentioned low impedance terminal / a 
signal input route ] is also expandable. 

[0076]In drawing 1 9 since the transistor 9 is used by common base formthe influence 
of a Miller effect which appears in the input terminal 2 can be suppressed. As shown 
in drawing 19 it cannot be overemphasized that the signal source 147 using the source 
1 of a signal level is applicable to the signal source 146 using the source 145 of signal 
current by carrying out in-series insertion of the input impedance 8 for voltage to 
current conversion in consideration of signal source impedance. It cannot be 
overemphasized that the circuit of arbitrary methods can be applied to the inverting 
amplifier 143either. 

[0077]Various kinds of peaking is performed to the example shown in drawing 19 the 
skeleton of the example enabling further broadband-ization is shown in drawing 20 and 
the practical circuit is shown in drawing 21 . In drawing 20 143 is inverting amplifier and 
comprises inverting amplifier including the circuit shown in drawing 10 . 
[0078]In drawing 21 like operation of the circuit shown in drawing 1 after current 
conversion of the input signal is carried out to the transistor 148 via the input 
impedance 8inverse transformation is carried out to the voltage amplified by the 
negative feedback operation of latter amplifier via the feedback impedance 7and it is 
outputted to it. 

[0079]Various kinds of illustrated peaking is explained. A high region carries out 
frequency component enhancement of the capacitor 149 and the resistance 150 in 
the case of the above-mentioned current conversionand the coil 152 is a shunt- 
peaking element for suppressing the band deterioration resulting from the parasitic 
capacitance of the transistor 9 and 12 grades. Similarlythe capacitors 21 and 138 and 
159 are peaking capacitors. The coils 166 and 168 and the dumping resistance 167 
and 169 are the series-peaking elements for suppressing the band deterioration 
resulting from the parasitic capacitance of the transistors 75 and 76. 
[0080]Nextvarious kinds of diodes for bias are explained. While the diode 153 is an 
object for the bias of the transistor 12by using the bypass capacitor 154 togetherit 
reduces a damping time constant by resistance control of the resistance 1 land is 
effective in attaining broadband-ization. The zener diode 155 grounds the base of the 
transistor 9 in exchange by an interaction with the bypass capacitor 157. The diodes 



160-162 carry out bias of the transistors 15 and 16 to AB class by an interaction with 
the bypass capacitor 163. 

[0081 ]By sending sufficient bias current for the transistors 15 and 16 which 
constitute SEPPswitching of both transistors is accelerated and improvement in the 
driving ability of the latter common base transistors 3 and 4 is aimed at. The 
transistor 4 is made into AB class and bias of the transistor 22 is carried out to C 
class by work of the diodes 84 and 85 and the bias resistance 170. 
[0082]The common base transistor 22 promotes the charge and discharge of the 
peaking capacitor 21 as mentioned aboveand it makes strong peaking possible. The 
bypass capacitors 54 and 86 ground a transistor in exchange. The diodes 90 and 92 
and the bias resistance 91 carry out bias of the transistors 75 and 76 to AB classas 
mentioned above. 

[0083]Thenthe skeleton of the example of this invention using the 3rd above- 
mentioned means which connected feedback impedance to the output signal primary 
detecting element which shows high impedance is shown in drawing 22 and the 
practical circuit is shown in drawing 23 . In drawing 22 CA is impedance conversion 
amplifier and comprises the transistors 75 and 76 in drawing 23 the resistance 95 and 
96etc. 

[0084]In drawing 23 an output signal appearsand the feedback impedance 7 is 
connected to the Point of Interface of the collector of the transistors 16 and 35 in 
which high impedance is shownand the output impedance of the terminal 5 is reduced 
via SEPP which comprises the transistors 75 and 76. 

[0085]In the conventional amplifying circuitafter eliminating the above-mentioned 
feedback impedance 7 as shown in the dashed line wiring in drawing 23 in order to 
suppress the load effect of feedback impedanceit was common to have connected the 
feedback impedance 174 to the output terminal 5 of low impedance. Howeverunder 
the influence of a very large damping time constant [ in / in the frequency 
characteristic of the open loop gain of an amplifying circuit / the output point ]when 
it leaves the output point which shows high impedance like beforeas shown in the 
solid line 1 75 of (a) of drawing 24 the gain of a low frequency area will increase 
superfluously. 

[0086]Thusas shown in the dashed line 176 of (a) of drawing 24 suppressing the 
increase in the low frequency area of a closed loop gaineven if I will perform negative 
feedback how and I will attain flattening of a gainwhen the difference of elevation of 
an open loop gain is remarkable and large cannot be finished. Howeverthe frequency 
characteristic of the open loop gain at the time of connecting feedback impedance 
like the example of this invention at the output point which shows high 
impedanceSince the damping time constant in the output point is moderately 
reducibleas shown in the solid line 1 77 of (b) of drawing 24 the gain of a low frequency 
area can be controlled in a necessary minimum size. 

[0087]Thereforeby performing negative feedback and attaining further flattening of a 



gainas shown in the dashed line 178 of (b) of drawing 24 flattening of the frequency 
characteristic of a closed loop gain is carried outand broadband-ization of an 
amplifying circuit of it is attained. 

[0088]Although the output impedance of the terminal 5 is reduced in drawing 23 using 
SEPP which comprises the transistors 75 and 76Even if it does not use above SEPP 
in this inventionit cannot be overemphasized that it can apply if it is buffer 
amplifiersuch as an emitter follower which has a current amplification operation. 
Before connecting feedback impedancewithout using the means equivalent to the 
above-mentioned buffer amplifierthe above-mentioned output point which showed 
high impedance may be directly connected to the output terminal 5. In that casethe 
output impedance of an amplifying circuit is reduced in an operation of negative 
feedback. 

[0089]The example of a circuit which connected feedback impedance was already 
shown to the output signal primary detecting element which shows high impedance as 
mentioned above also in drawing 13drawing 18 and drawing 21 . This invention is 
appliedand the skeleton of the example of the non-inverter amplifier which 
strengthened peaking is shown in drawing 25 and the practical circuit is shown in 
drawing 26 . In drawing 25 CA is impedance conversion amplifier and 143 is inverting 
amplifier. 

[0090]In drawing 26 since series feedback is given to the emitter of the transistor 16 
via the feedback impedance 7the input impedance of an amplifying circuit can be 
made high. There is work which restricts a frequency band for stabilization of negative 
feedback in the capacitor 21. 

[0091]The dc gain of this example becomes settled by the resistance ratio of the 
resistance 179 and the feedback impedance 7. It is used like the capacitor 37 and the 
element which the coils 166 and 168 also mentioned above for peaking. 
[0092]Thenthe skeleton of the example which enabled broadband-ization depending 
especially which transmits a current signal by push-pull form from a direct-current 
field is shown in drawing 27 using the circuitry of a small element numberand the 
practical circuit is shown in drawing 28 . 

[0093]In drawing 28 the signal level which appeared in the input terminal 2 is applied to 
the base of the transistor 16 from a direct-current fieldand it is added also to the 
base of the transistor 35 via the impedance 181 and push pull operation is attained 
only by using two elements of an output transistor. 

[0094]In this caseit is thought that the current component of an input signal carries 
out a diversion of river to each base of the transistors 16 and 35 via an impedance 
network. By passing the bypass capacitor 34the high frequency component of the 
above-mentioned signal level which appeared in the input terminal 2 is emphasized 
rather than the above-mentioned dc componentand is added to the base of the 
transistor 35. 

[0095]The base driver voltage of the above-mentioned output transistors 16 and 35 



does not wear amplitude limiting like [ in case an input signal is a voltage signal ]. 
Thereforethe gain frequency bandwidth product of the open loop gain of a circuit 
increases. As a resultvoltage conversion of the current signal from the source 145 of 
signal current is carried out to a broadband via the feedback impedance 7and it 
appears in the output terminal 5. It cannot be overemphasized that it can delete 
although the capacitors 32 and 37 are the elements for peaking. Similarlyeven if it 
deletes the bypass capacitor 34it cannot be overemphasized that the effect of this 
invention is acquiredeither. 

[0096]As shown in drawing 19 the source 145 of signal current can also transpose an 
input impedance to the source of a signal level connected in series. The skeleton of 
the practical example which enabled further broadband-ization is shown in drawing 
29drawing 30drawing 31 drawing 32 and drawing 33 and by transmitting a current signal 
by push-pull form efficiently from a direct-current field to a high frequency region 
shows those practical circuits to drawing 34 . In drawing 33 183 shows an integrated 
circuit. 

[0097]In drawing 34 the power supply 10 inputs into an amplifying circuit part with high 
power supply voltage the voltage signal inputted into the terminal 191 of the 
integrated circuit 183 of the low voltage in comparison via the common base 
transistor 184 after changing into a current signal. Thereforeby making the transistor 
184 intervene between high-tension partsdestruction by excess of withstand voltage 
is reliableand the easy integrated circuit 183 grade of wide band characteristic 
realization can be used. 

[0098]In an amplifying circuit partthe above-mentioned current signal is changed into 
an output voltage signal via the feedback impedance 7 like drawing 28 . SEPP which 
comprises the transistors 185 and 186 so that the feedback impedance 7 may be 
supplied efficiently is used without wasting the above-mentioned current signal as 
base drive currents of the output transistors 16 and 35 which increase by high 
frequency in that case. 

[0099]In order to set up the bias of above SEPPthe diodes 48 and 49 and the 
resistance 198 and 199 are usedand the capacitor 50 is used in order to obtain the 
bias voltage which bypassed the above-mentioned signal current and was stabilized. 
Each base driver voltage of the output transistors 16 and 35 has been obtained by 
carrying out the partial pressure of the output voltage of SEPP which comprises the 
transistors 185 and 186 via the impedance 180 and 187and 182 and 189. 
[0100]The bypass capacitors 188 and 190 reinforce the above-mentioned base driver 
voltage in high frequency. It cannot be overemphasized that they are the resistance 
195 and 196 by which in-series insertion is carried out at the base of each 
transistorand the stabilizing resistance for the prevention from an oscillation of 
19711220093and 94. 

[0101]Nextthe example which enables application of the "diamond circuit" shown also 
in above-mentioned drawing 13 to a broadband signal is shown in drawing 35 . While 



the transistors 202 and 203 in drawing 35 are emitter follower circuits which drive 
SEPP which comprises the latter transistors 75 and 76they have work of the bias 
setting circuit of the transistors 75 and 76. 

[0102]Howeverthe sum of the parasitic capacitance between each base collectors of 
the transistors 109 and 1 10 which constitute the emitter follower circuit of the 
preceding paragraph shown in drawing 13 in the conventional "diamond circuit" 
serves as input capacitanceln high frequencyhigh input impedance required originally 
as buffer amplifier is no longer obtained. 

[0103]are comparatively alikeand when load becomes heavyit becomes impossible to 
secure sufficient frequency band in many cases in the case of the circuit where 
output impedance is high that the preceding paragraph of a "diamond circuit" is 
especially represented by dynamic load form In drawing 35 in which this example is 
shownhigh input impedance required originally as buffer amplifier is secured by 
connecting to the output of latter SEPP each collector of the transistors 202 and 203 
which constitute the emitter follower circuit of the preceding paragraph. 
[0104]That isby adding a signal almost equal to the signal inputted into the base to 
the collector of the transistor which constitutes the emitter follower circuit of the 
preceding paragraphthe current which flows into the parasitic capacitance between 
those base collectors is controlledand input capacitance is reduced. As a feature of 
the example shown in drawing 35 bias of the latter SEPP can be carried out to the A 
class or AB classsufficient bias current for the composition transistors 75 and 76 can 
be sent by operation of the voltage source 201 for biasand the emitter resistance 95 
and 96and it is that the formation of a high-speed broadband is possible. 
[0105]The polarity of the voltage source 201 for bias can be reversed converselybias 
of the latter SEPP can be carried out to the C classand the power consumption of a 
circuit can also be reduced. In order to attain the precision improvement and 
stabilization of the above-mentioned bias setit is preferred to carry out bias of the 
transistors 202 and 203 according to the constant current sources 204 and 205as 
illustrated. Howeverit cannot be overemphasized that the replacement to the 
impedance of resistance or others is possible for the above-mentioned constant 
current sources 204 and 205. 

[0106]So that the reverse voltage exceeding pressure-proofing may not be impressed 
between the transistor 75 and the base emitter of 76202and 203 at the time of the 
discharge in a pipe of the television picture tube of loadetc. at the time of large 
amplitude operation and an electrostatic dischargelt cannot be overemphasized that 
the parallel addition of the protective diode can be carried out between the base 
emitters of each transistoreither. 

[0107]Since it is modification of the example of drawing 35 please refer to drawing 36 . 
Nextthe example which applied the "diamond circuit" of this invention to the buffer 
amplifier of the tail end of an amplifying circuit is shown in drawing 37 . 
[0108]Also in drawing 37 the current signal inputted into the terminal 2 is changed into 



an output voltage signal via the feedback impedance 7 by negative feedback operation 
of a circuit. Each collector of the transistors 202 and 203 which constitute the 
emitter follower circuit of the preceding paragraph also in drawing 37 is connected to 
the emitter of the transistors 76 and 75 which are the outputs of latter 
SEPPrespectively. 

[0109]The feature of the example shown in drawing 37 is improving the driving ability 
of the transistors 76 and 75 which constitute latter SEPP by connecting each emitter 
of the transistors 202 and 203 via the capacitor 206. Both fall with the time of the 
standup of an output voltage signalandsometimesdrive the base of the transistors 76 
and 75 with the transistors 203 and 202respectively. 

[01 10]The oscillation by having combined the emitter of the transistors 202 and 203 
is suppressed by carrying out the series connection of the stabilizing resistance 207 
to the capacitor 206. Similarlythe base resistance 212 and 213 also suppresses the 
oscillation of the transistors 202 and 203. Like the explanation about the example 
shown in drawing 35 the diodes 210 and 21 1 are used in order to protect the 
transistors 202 and 203. It cannot be overemphasized that the resistor for bias 91 of 
the transistors 76 and 75 which constitute latter SEPP can be transposed to 
constant voltage elements and circuitssuch as a diodeor a bypass capacitor can be 
added in paralleleither. 

[01 1 1]Since it is a circuit diagram showing the skeleton of the example of drawing 
37please refer to drawing 38 . Thenthe example of the "diamond circuit" of possible 
this invention of the further broadband-izing is shown in drawing 39 . 
[01 12]In drawing 39 between the bases of the transistors 202 and 203 which 
constitute the emitter follower circuit of the preceding paragraph can be 
connectedwithout passing the voltage source for bias. Thereforesince the element 
number connected to the input terminal of a "diamond circuit" is reducible to the 
maximum extenthigh input impedance required originally as buffer amplifier is obtained. 
[01 13]Further broadband-ization can be attained by moreover using the single peaking 
circuit which comprises the coil 214 and the dumping resistance 215. To each 
collector of the transistors 202 and 203 which constitute an emitter follower circuit. 
The increase in an input impedance is aimed at by adding a signal almost equal to an 
input via the bypass capacitor 220the transistor 221 and the bypass capacitor 217 and 
the transistor 21 8. 

[01 14]By sending the current of the current sources 204 and 205 through each of the 
impedance 216 and 219 for biasand setting the bias voltage between the base 
collectors of the transistors 202 and 203 as it in that caseWhile preventing the 
saturation of the transistors 202 and 203high frequency-ization of reduction of the 
parasitic capacitance itself and transient frequency is attained. If even bias current 
can be sentarbitrary elements and circuitssuch as resistancecan be substituted for 
the above-mentioned current sources 204 and 205. 

[01 15]SimiIarlyif the impedance 216 and 219 for bias can also generate bias 



voltagethe elements and circuits where a diodea voltage source circuitetc. are 
arbitrary can be substituted. It cannot be overemphasized by connecting to one of the 
bases of the transistors 218 and 221 each base of the transistors 75 and 76 which 
constitute latter SEPPrespectively that the bias current of the above-mentioned 
transistors 75 and 76 can be set up arbitrarily. 

[01 16]The example of the "diamond circuit" of this invention which enabled further 
high-speed broadband-ization is shown in drawing 40 . in this examplethe driving ability 
of load is improved by boiling each emitter of the transistor which constitutes the 
emitter follower circuit of the preceding paragraph among the transistors which 
constitute latter SEPPrespectivelyand connecting with the base of the element of 
like-pole nature. 

[01 17]The emitter of the transistors 202 and 203 which constitute the emitter 
follower circuit of the above-mentioned preceding paragraph in drawing 40 is 
connected to the transistors 76 and 75 of like-pole nature via the coupling capacitors 
222 and 223 at each. Since each base resistance 94 and 93 is stabilizing resistance 
like ****it is held down to the value low in comparison. In 2 sets of above-mentioned 
like-pole nature transistors 202 and 76 by which cascade connection was carried 
outand 203 and 75the driving speed of load can be raised to the maximum by rising to 
each with the time of falling of a signal leveland sometimes increasing both emitter 
current in a forward direction. 

[01 18]Herethe combination between the emitters of the transistors 202 and 203 can 
be controlled by making the impedance 224 and 225 for direct-current transfer 
intervenewithout interfering with latter driving ability. Since the element number 
connected to an input terminal also in this example is reducible like the example 
shown in drawing 39 to the maximum extenthigh input impedance required originally as 
buffer amplifier is obtained. 

[0119]It cannot be overemphasized that the impedance 216 and 226and 219 and 227 
are used for bias current setting out of the transistors 75 and 76 and collector bias 
voltage setting out of the transistors 203 and 202. It cannot be overemphasized that 
the bypass capacitors 217 and 220 can be deletedeither. 

[0120]In drawing 40 remove the collector of the transistor 202 from the emitter of the 
transistor 76and it connects with exchange grounding pointssuch as a grounding 
pointEven if the collector of the transistor 203 is removed from the emitter of the 
transistor 75 and it connects with exchange grounding pointssuch as the anode of the 
power supply 24it cannot be overemphasized that the above-mentioned high speed 
effect is acquired. Drawing 41 is a circuit diagram showing this example. Since it is a 
circuit diagram showing the skeleton of the example of drawing 39 please refer to 
drawing 42 . 

[0121]The example of this invention which finally uses the series parallel peaking 
circuit which used the coil is shown in drawing 44 and drawing 45 at each. The feature 
of this example is that it enabled broadband-ization because it is made to perform 



conventionally dumping performed by newly adding the resistance accompanied by 
power consumption using the existing output resistance via a capacitor. 
[01 22] Although drawing 43 is a circuit diagram showing the conventional grounded 
emitter amplifying circuitthe output frequency zone of this grounded emitter 
amplifying circuit is restricted by being in inverse proportion to the damping time 
constant of the output side which can be found from the capacity by the side of the 
collector of the transistor 16 containing the output resistance 33 and the load 
carrying capacity 6. Thenit was conventionally common to have insertedas the coil 74 
for shunt peaking which produces parallel resonance between the above-mentioned 
collector side capacity that the above-mentioned output frequency zone should be 
expandedand the coil 102 for series peaking which produces series resonance were 
illustrated. 

[0123]Once removing the coil 102 for series peaking from the circuit in a figureit can 
connect the collector of the transistor 16 to the terminal of a direction which is not 
connected to the output resistance 33 of the coil 74and can also carry out in-series 
insertion between the collector of the transistor 16and the output terminal 5. 
Although what is necessary is just to adjust inductance in order that dumping by the 
output resistance 33 may work naturally to resonance of the above-mentioned coil 74 
when attaining flattening of the frequency characteristic of an amplifying circuitit is 
necessary to add the dumping resistance 103 in parallel to the coil 102. 
[0124]Howeverwhen flattening of the above-mentioned frequency characteristic and 
zone expansion are reconciledQ of resonance cannot be reduced from the influence 
of the resonance energy expenditure in the above-mentioned resistance 103and an 
output frequency zone cannot fully be expanded. In the example of this invention 
shown in drawing 44 multiple connection of the capacitor 228 for combination is 
carried out between the terminals of the direction where interconnection of the above 
of the mutually connected coil 74 for shunt peaking and the coil 102 for series 
peaking is not carried out. 

[0125]Since the output resistance 33 can be used together also to dumping of the 
above-mentioned series resonance in addition to the ability to send the output signal 
current of the transistor 16 through the existing output resistance 33 via the 
capacitor 228broadband~ization is attained in this example. Like the case of drawing 
43once removing the coil 102 for series peaking from the circuit in a figureit connects 
the collector of the transistor 16 to the terminal of a direction which is not connected 
to the output resistance 33 of the coil 74In-series insertion can also be carried out 
between the collector of the transistor 16and the output terminal 5. 
[0126]Also in this casethe same effect as the above is acquired by carrying out 
multiple connection of the capacitor 228 for combination between the terminals of the 
direction where interconnection of the above of the mutually connected coil 74 for 
shunt peaking and the coil 102 for series peaking is not carried out. 
[0127]In addition to the circuitry shown in drawing 44 another coil for series peaking 



can be inserted in series between the node of the coils 74 and 102and the output 
terminal 5. In that caseit is equivalent to dividing the coil for series peakingand 
optimization of peaking corresponding to the ratio of the parasitic capacitance and 
load carrying capacity by the side of the collector of the transistor 16 is attained. 
[0128]Even if it inserts in the latter part of the transistor 16 the common base 
transistor 3 which grounds a base in exchange and inputs a signal into an emitter so 
that drawing 45 may seeit is not necessary to say that the same effect is acquired. 
[0129]In the example of drawing 27drawing 46 should cover the circumference of a 
wide band amplifier circuit by conductor board LP gasand since it is a circuit diagram 
showing the example which controlled the spurious radiation from a wide band 
amplifier circuitrefer to it for it. 

[0130]As mentioned abovealthough the transistor was used for the active device and 
the example has been describedit cannot be overemphasized that arbitrary active 
devicessuch as semiconductor devicessuch as FETand a vacuum tubecan also be 
applied. It cannot be overemphasized that the polarity of each active devicea voltage 
sourceand a current source can also be reversedeither. 

[0131]When a television picture tube is assumed for loada monochrome display and a 
projected type displayUse of arbitrary display devicessuch as a monochromatic tube 
used for an oscilloscopea color picture tube which is used for a color display etc. and 
has two or more driving electrodes or a plasma display paneland a liquid crystal 
display panelis possible. 

[0132]As a driving electrodeall kinds of electrode into which the signal of a 
cathodeeach gridan anodeetc.etc. is inputted can be considered. Application to the 
arbitrary digital disposal circuits handling the general broadband signal amplifying 
circuit which drives not only a television picture tube but arbitrary loadsor a signal is 
possible for the example of this invention. 
[0133] 

[Effect of the Invention]As stated aboveaccording to this inventionthe wide band 
amplifier circuit in which the output of a large amplitude broadband signal is possible 
can be providedwithout increasing power consumption, thereforethe thing for which 
this invention is used — an about 300 MHz from 50 MHz of zones applicable to the 
KOMPYUTA display for CAD/CAMetc.and the output swing 30V to about [ 50V ] 
broadband — a large amplitude television picture tube drive circuit is realizable 
according to the small-scale circuit form which stopped power consumption. 
Thereforeit becomes easy to cover and cover with the shield plate of the whole 
amplifying circuitand reduction of spurious radiation can be aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram showing the fundamental view of the wide band 
amplifier circuit of this invention. 

[Drawing 2] It is a circuit diagram showing the conventional capacitive load driving 
circuit. 

[Drawing 3] It is a circuit diagram showing the reference example of this invention. 
[Drawing 4] It is a circuit diagram showing other reference examples of this invention. 
[Drawing 5] It is a circuit diagram showing another basic reference example of this 
invention. 

[Drawing 6] It is a circuit diagram showing other basic reference examples of this 
invention. 

[Drawing 7] It is a circuit diagram showing another basic reference example of this 
invention. 

[Drawing 8] It is a circuit diagram showing the practical reference example of this 
invention. 

[Drawing 9] It is a circuit diagram showing various kinds of elements and circuits which 
can be used for the reference example of this invention. 

[Drawing 10] It is a circuit diagram showing the skeleton of the reference example of 
further others of this invention. 

[Drawing 1 1] It is a circuit diagram showing the practical reference example of this 
invention. . 

[Drawing 12] It is a circuit diagram showing the skeleton of another example of this 
invention. 

[Drawing 1 3] It is a circuit diagram showing the practical reference example of this 
invention. 

[Drawing 14] It is a circuit diagram showing the example of the capacitor for peaking 
used in the wide band amplifier circuit as a reference example of this invention. 
[Drawing 1 5] It is a circuit diagram showing the example of another capacitor for 
peaking used in the wide band amplifier circuit as a reference example of this 
invention. 

[Drawing 1 6] It is a circuit diagram showing the example of other capacitors for 
peaking used in the wide band amplifier circuit as a reference example of this 
invention. 

[Drawing 1 7] It is a circuit diagram showing one example of this invention. 
[Drawing 18] It is a circuit diagram showing the practical example of this invention. 
[Drawing 1 9] It is a circuit diagram showing one another example of this invention. 
[Drawing 20] It is a circuit diagram showing the skeleton of other examples of this 
invention. 

[Drawing 21] It is a circuit diagram showing the practical example of this invention. 
[Drawing 22] It is a circuit diagram showing the skeleton of another example of this 
invention. 



[Drawing 23] It is a circuit diagram showing the practical example of this invention. 
[Drawing 24] It is a characteristic figure showing the effect of the example of this 
invention. 

[Drawing 25] It is a circuit diagram showing the skeleton of other examples of this 
invention. 

[Drawing 26] It is a circuit diagram showing the practical example of this invention. 
[Drawing 27] It is a circuit diagram showing the skeleton of another example of this 
invention. 

[Drawing 28] It is a circuit diagram showing the practical example of this invention. 
[Drawing 29] It is a circuit diagram showing the skeleton of the example of further 
others of this invention. 

[Drawing 3Q] It is a circuit diagram showing the skeleton of the example of further 
others of this invention. 

[Drawing 31] It is a circuit diagram showing the skeleton of the example of further 
others of this invention. 

[Drawing 32] It is a circuit diagram showing the skeleton of the example of further 
others of this invention. 

[Drawing 33] It is a circuit diagram showing the skeleton of the example of further 
others of this invention. 

[Drawing 34] It is a circuit diagram showing the practical example of this invention. 
[Drawing 35] It is a circuit diagram showing the skeleton of another example of this 
invention. 

[Drawing 36] lt is a circuit diagram showing the skeleton of another example of this 
invention. 

[Drawing 37] It is a circuit diagram showing the skeleton of the practical example of 
this invention. 

[Drawing 38] It is a circuit diagram showing the skeleton of another example of this 
invention. 

[Drawing 39] It is a circuit diagram showing the practical example of this invention. 
[Drawing 40] It is a circuit diagram showing the practical example of this invention. 
[Drawing 41 ] It is a circuit diagram showing the skeleton of still another example of 
this invention. 

[Drawing 42] It is a circuit diagram showing the skeleton of still another example of 
this invention. 

[Drawing 43] It is a circuit diagram showing the conventional grounded emitter 
amplifying circuit. 

[Drawing 44] It is a circuit diagram showing the example of this invention. 
[Drawing 45] It is a circuit diagram showing the example of this invention. 
[Drawing 46] It is a circuit diagram showing other examples of this invention. 
[Drawing 47] It is a circuit diagram showing the corresponding circuit of the transistor 
of each polarityand FET. 



[Description of Notations] 

1 [ — An output transistor (PNP)5 / — An output terminal6 / — Load carrying 
capacity7 / — Feedback impedance. ] — The source of a signal Ievel2 — An input 
termina!3 — An output transistor (NPN)4 
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wB#^a*«]*u LTi8*ii2iK<D(iii;u-yy-r >©isa» 

[00 3 1] J-X±s El 1 ^ffl^T*5«^W/EW«i«tS[s] 

&<D**wfc#*75Ko^TtftfEi,fc= cnw^t*. ± 

fct,<7)<i:|5l*i(Dffl^SS{lcli|5|-(7)^«-ffl^T^-ro 

[0 0 3 2] $fe^T^«>lC. ±5EO^ 1 flD#«*«U*fe« 
fc«^3^a>'>&^l£]SS#J (±IB ! f#gi I F0 4-2366 

9 6^KTsu&aiGS*cDt<mcias) *w3ic&%m£ 

El 3 iCfc^TWu lS'^lSt3 1 <h{±J7J-f 

>tf~ r/x3 3<oiticj:yifi3i{y'r>*^* ys tf- 
a>mccfcyffijs>fiy'rv!!) ,; ia^*n5i:%^.e+i?.o l 

frU fS*j»1 frSA734S?2Kl)Q;l6tt3A7Jii^> 

< £ o fc y nattttfK < o fcieic ±a? 

<7><fcdlc H^yfx-SM 6©JSK(::J;y tf-*>^=i> 
[0 0 3 3] SIC t8i|e(HlK(Dfft;BRffi73<b^l2l5'<< 

it. h7>^x^i 6to5gBf<S[pji*&^abs*n«, ± 

IB0*l°lK<5"J^fc^Tt*s h7>^^1 5^«jp-r^ 

cilery tf-^^^nv^vys 2(D?E»®«{Sji 
u x = y-srtr-*yyo3S7j^eni)0*Ritg<tr5c:i 

[0 0 34] 03tCfc^7\ h?^?! 6(iiffl§ 
*1 5liffi^Sii@«#fc*igffiW±K**<fcSftU<!: 

HT-Sni^ h^VfX^ 1 5 £ 1 6 CD^- 7. OK lift 

gj.x±© tf- * v TS^fb^ 0 « < itf y 

[0 0 3 5] -il©^aj7D/£»^b^l215^ 
<, h^VfX^ 1 6CDHU'?'SflC^-X«itil2]K^iS 

irzux^-FmmtLfcV, 5 n^mcsE 

P P = >y ? 7 * a -7 [H]g&£i8tt ^ d £ 1 011635: d i: 

[0 0 3 6] EI3lCfc^Tx h7>v>X^*1I# 

jam^h-^VfX^F ET (MOSm'Bfi^) IC 

[0 0 3 7] «^T> ±5E<D^1 cD^S^ffl^TlfiliilH] 
K£Dja;fi55^oa«Ftt^[R)±L/cl2]SS : &#%CJi: LTE 



(6) 
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7*nffit?Z> V^Z/V*.* 3 5 t 3 66S^SE P 
P ^Jie^a 3 45^ LTSHHrr * C <fc IC <fc U . 

[0 0 3 8] ^7, m^3t«?5lC h5V-^3 5© 

©JtfeTtf U ISM©** 6 riE± y Btffl^t.SJgRlflgi: 
S/cs Sh^>v*7.^0X5y^«l3i3 9fr64 
2 (is ¥-*y?^>T>V-3 2<>; 3 7C0g*ttgtf5lC 
iBEg-r*SEPP©Tft«14*«i7l*fl*t» /WTZ. 
ME.\b}&2 3 <h 3 BOfff^fflt^S 

C0 0 3 9] S{oT> x~-y^}gSx3 9fr64 2tt*S*g 

JiA-r&e: mHtiz. M-i'7 T xmiH£]S&2 3 
4:3 8*ffl»LTIIUI»r*Ct*.-p*» b^>v>'X* 3 
5©I5 y LT«» 2 4 QMStZ JMir 

E<o»sfb*Hy**rn«» ma-rvtr-i sfv*3 3 

«ttS*»H»LTlHlBWIIit»«*«*»JX-r*C t»T 

[0 0 4 0] CCT\ H3l=SL/"c»*ffll4:PiaHc» * 
xa-HIWiLfcy. da^iS^ScD^HulcSEPP^ 
x5y4'7*a I 7|altt*lftW-*Ct'b"P**CtW:»5 

n/c^=l>r r >-y3 4©-^c04S6 ; ?^, K5>5>X* 
1 6©x = y£tz£*rr*;i<!:tzJ;oT i t. I^«©8SS 

[0041] mz^ \a\&m : ?&*WMLz±>&com 1 © 

iteis]%<b LT^ LfcOtf H 8 4>[s]ttBI?£S. 
[0 04 2] H8(Cfc^Tl4» SEPPti«rih7 

*^LTa*«Kf 5icatrcttc*y» i««MM>7* 

->o.7 p /uaiWb«-l2loTf'^= C©<fc-3lzfl|j5!I-r«z:£ 

TSEPP^fllsELfcXi:^ MBlH]S&©iS;8JES©*t 

[004 3] 08COts]BSlC*SUTs A*Ms^«. 

Hi— ©S E P P*raW*©*T3M3fc4&» fl^S 1 © 

<<TX&iK4 7 tV**- K 4 8 K 4 9 li h ^ > >>' X 
-? 1 5&l>'1 6©M'T7 7 XK;£tZffl<^6nTV£>o 
[0 0 4 4] ffioT, ±B©*«<a— K483KM9fr 



Ill^lC^-XS^tSmtJSy, |*5>5>** 1 6£#lZ 

5 3£2 9, SBffiflWBSff:*— K 5 2tt, h^>5*X 
*4 0/t-r7»;Ut8lE*KJEU n>7 r >'-»t5 4tijgt6-f 

[0 0 4 5] V^y'JT,^ 1 5©zlU^*tZ;ffitt 

SflWXt h 5 "y*J7s* 4 ©i = y * izjffi L&Cfctt 
lCffl^6tX*v Of— 5*>X4 6«!:;£111E[5]S&4 5 

[0 0 4 6] ^*JE@»4 5(*s 1393) (a) lZ5Vr\y 
i^— Sf-f^"- K5 5-£>[5ll2l© (b) [zmtV^yVT, 

$56 fre>mzm.wi£®s&*KWi5i&£ Lzm^z z. t 

•tSlCli, £*Elsltt4 S*mm0) (b) * 

\,z7rs^n^>iu n.7.z\y : ryv 6 o©aaz. mwmm 

«nc-r>t°-^>x4 6fc, m9© (c) icsrj£«at 
0S6 1 ^mmo (d) tc^-ra^r/ue 3t-f>t°-^ 
>x 6 2 <nm j^s-r v tr- >x <t-r * z: <t #t-s 

£<, 09© (d) lZ;j*LfcJ:-5£-r>fcf— SfVXSIMU 

^fflt^s cilery. mmtj;®temz3sv%\d-*>y 

*MR*Ir]±T £ o itT't*, 
[0 0 4 7] ffit^T, ±£E©mi ©#&£ffl^T«tJ#L 

fcli^©**l£lSS (#«) «H1 Olt^U T*-6tc^© 
HfflW^tslK^E1 1 1 Ic^-Tc EI1 1 Kfe^Ttt, HE 

g7 8lcSP?l*o 
[0 0 4 8] ititSiSifllCfc^Tte, -ASltSg»*?©1St 

fcHJEM'-y^T' 6 8 <t^-XffiiftlH]K^ffiUT^i./c 

K»l^^J-i(Tlc|¥5E-r A?D^1lE«x 5 v Z 7 & 
n-7[°]SS-S>S E P P?fCDi6.iii7T<>¥- 

[0049] cnecD-g-flK vbf-^vx©^^— *© 

«aKcfflft**iT tf- * > y =i < ;i/ 7 4 © K9USNffi^r n 

7D^©fc*i»/ w t 7 xsiti^ij a** nr l^T h V i>X -Jt 
3t4©5gWrA , !SiKl::^y>S*nT 1 ts «l)DUch7> 
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v>x* 7 3 1 2 2 toyv-sj-zfiMttnyimc j: y. 

±§B<0tf-*>^=l>-7 :; V-9'7 0t71 WJtffldllilS 

[005 0] h^>>>'7.^ 2 2<h4, 3t7 3C/H7 
XSfem*. &h^>i>7.*OX= ;/*jftj5i3 9fr64 2 
<hSSffifllffl^^--K4 8i:4 9, 8 4<!:8 5tcj:o 
TtSEJM. a>f>^5 0t8 3, 8 6 £5 

4 ^-ti^n^wsttt^w-f > tr- #>xte£OT4) 

^>X9 1 il = y ^-<>f-^9 5 i 9 6, >&t 

5t7 ecDJWTx&mmmznZo 

[005 1] &® t gmW)\2}sucm^zm-£, ±ib<dx = 

y*-f Vtf-^VX9 5<h9 6{*S# ( 17 sogrtBfcit 
fr6Jt«±E0>ftV- K«3M*UH<&W\ §»«7 SCO 

*3W***j»r'«» wsicffla-r^*y-K7 9© 

□ ■7is]»i LT±i3<Dtii73^^§«e7 sice^-r* 

itg^?nrc«m*ai3x 9 9 ^ ltsie^js! LT«ab in 
a*n?i o oiciij^-r^o 

[0 0 5 2] ZlV^V+J-g 71^ h7>>>'7^7 7fr5 

^ V v>X* 7 7 CDMME.*UM.? ZimX+T&Zo £ 
fc. -<>t-Sf>X1 0 1tit-7>-^^7 7©?Sig 

UP*IW<% =K/H 0 2<t2>£>"7 , «Hn1 0 3«fi5iJ 
tf-+>yfflJR?T**y, -Ofcf-'JfVT.I 0 4(i±I3 
<J5«rttt«tc«r*ii«lHltt©«lllHlttT**. 
[0 0 5 3] SSlC, ±a©*1«D*»ti^Ti*L 

/-ciz^tttMUsiis (#*» *s««mbjewh=»b l 

ttlattttiMrH 1 3 IC^To H1 1 3 E 1 2 

KCM1, CM2£fl§i/»*c<S:U:J:y. 

»L7\ it«0tt©iiaJSS©»»14*lRl±LTf»*. 
[0 0 5 4] 01 3lcfcl/>T, fS#5B1 frbWA^ifH 

ttxs-y^a-n^ew&fcauar* k^v-^x* i o 9 

<t1 1 0^LTSEPP?iEEt5h7>v>'^1 5 

5>v>X*1 0 9£1 1 Olis Y^y-JT,* 1 5 <fc 1 6 
(D/WyXHEjlS^^tafii^ h7>«^ 1 5 1. 1 6 

* x 6fi8%s e p p tco&miEis&te ff'f-V'Ey Kiattj 

[00 5 5] tf-*>'7'ffl=l>7 : '>-9-3 2 K^m^TES* 
5>5>Z*1 13i1 14i1 1 5 6^6fi)6^*L/y h5 



120412U1 2 2frSEK 
5mi®2 4(DBffi«iJ<D*U>h5 : 7-[HlK ; &^LT, S 
E P P ^tlfirr* h 7>v»X^ 7 5 £7 6 a^-xizm 

[0 0 5 6] JblBCDJtfifcmitt^SK^ -5 h^V^X* 1 6 
Kaftft^maftfifcttli. ±E© h^Vv^X* 1 2 2<D=lU 
* *«»[(=>& LTffllfWlc h7 >*JX* 7 5 <h 7 6©^ 

7 5^-^.WK^m-<>\d-^>X7 tA7TC>£- 
[0 0 5 7] &L±0£oiCt)l'> KS^-IslS&fcffil^fc 
T-^5o *<DP£. h^Vi>'X* 1 2 1 tCt±IBCD7tfifc1l 

uy(-57 -wi&co \&73iimtt*mit>z> -r > tr- 
xi Hii 18, 1 2 3 1 1 2 5 ©^n^ntt^ss 

ERST* C £T8#n***o 

[0 0 5 8] h7V>>X^1 2 0(7))B*1l7jffi^ 

(D/c46. ^CD=lK7^lcliS}5t1 2 6 5Sit5, 3" 5 
ic, t-7>-^l 2 o^-XHiJlc-^-JSbStci:^ 

ami 2 6<ttt?yu:/\*-r/\ 0 x=i 
yyvm 2 7^Tfj)p-r« 0 ^-x«nM»a©h5>5i' 

X*3<h4<h1 1 9li, *ft*ftta«&©IBT<l!>aX3 

[0 0 5 9] *-LT* K9 0 tCj: V A BfcRlcM 

-<7'X7*-n/c h^Vv'X* 7 643=1 U**S3lEfrS* ffifc 

tt9 9*fl-LT«f i oo«ty*y-Km-3ft*«m-r« 

CttfTtl. aV^V+M 2 8ti, ±IBCD1 2 7 irlH 
tf— SfVX2 7 <hM5iJ(C«Jn; 1 0 5 izlVxVt 1 0 6 

£>is?Fij£j5&ii]s&£ttfln-r s c t k * y , wnsisi&omxi 

1211 3(cfc^Ts =&h5>v f 7.^ 
a)^-xatta9 3<»:9 4, 1 07i108> 111<h1 

[0 0 6 0] J-X±, ^»S/a^lUBI»*Jlt'»Tlf-*>' 
-:£>/fE£>&=lV7 r V+>-£s 1 0 OMH zlCtM^S 

[0061] ±!B##Wcffl^£fcf-*>yjB=iy7 :; > 

1 40) (a) K3Vr0«&*J§U»*CA:fc«fcy» aa<0iS 

w^tausawostvjtMflDavxvy-i 3 1 1 3 

3£ffi?iJffl»!LT*36ft*iSB?1 2 9<h1 30<DK<DM 



(8) 
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[0 0 6 2] 3:7c. 01 4CD (b) tCTVrWji^VxV 
+M 3 4 ©tttttt*****? 1 2 9 {C, 'J — KIMS? 1 
3 6,5: 1 3 7£$6*SLT4s5 : f 1 3 OtCffi^r^ditCj: 
y ±1 3 0 : - * > ^ffl n > 9 V +r <h L T ffl I ^ * C t T- 

[0 0 6 3] -iKKBiiav^v+Niy- Ktt<OMX(c 
[0 0 6 4] #e>lCli, 01 4CD (a) K^Lfcctdt;: 

mii-£titum*m^z ! t>£<, &£B<d0i 4© (c) , 

[0 0 6 5] 3Wc, »9JttSE»S<Dtf«3FTfc»jU:fc? 

-^yv^yTyy-tLTtottz-eztcMzit, 014 

CD (c) tcij*T<fc5fc:, i»5"JS^1 3 9£J$ALT#S5 
cDSJ«£lffl;l3£<!:#T-3r*o £fc. fcf-*>y£MK 
SJH;fi^TW?»lcBfi-rfc4!)lClis El 14 CD (d) K^f 
cfc^lc. ziy^vy-1 4 0j:yt,tt«Jl;fi»cDSi>=i> 
x>+r 1 4 2^M5iJlC^J]D-r^o 
[0 0 6 6] Sjiav^vtcDSIji-r^ziiS? 
CD-^CD4S? <t±8BcD«jir ?> - JS^JX^cDfiS? <!: CDRS 
lc, ±f3CD0l 4<D (c) (d) cDIslSSfrsXlMiziV 
7>tML> ±IHCD-4S^CDt,5— ^CD4S?t±IB 

[0 0 6 7] CCDl«-&CDtr-*V'9*=l>7 :r >- | 7(DaWJ 
«B1 5(C3*T. El 6t,fc°-*>y=l>5F :r >-ycDSUcD 
Jltt^^TB&0T£5cDT-#iS;*nfcl.\ B16? 
T E C li 3 ZJ VrV^^if. 

[0 0 6 8] W±*Sg$^.Tv ±5$CDSg2CD?l&£JB^ 

t« JS3S-rvt:-^vx^tgi)!i*?cDffiY>fcf-^vx 

To 

[0 0 6 9] 01 7 iCfcfTtts h^>5^X*9<DX5 

•y^tcjfjn'>tf-^>x7*««gr^cticj:y, aj 
^freiEtaT-iKy as-rc «t#-e**o tmi h7>->* 

X * 9 CDX 5 -y * CD <fc 5 &<5-f V fcf— ? V Xift^ lc fcl^ 



S*l2>Jb s 6T£3o 

[0 0 7 0] $/c, 4£^2fr6 v*** 9 CD^-7. 

#e>M3 i * * nr h 5 9 cd=i i>? * & zmmz 
roym-rciitfT***, h5>v>x*9toziu?$frs 
^enrc^«^«v st^v^i 4 3 icrtg^jnss 

[0071] it^ic sfej'vyi 4 3<Dmt>m3tt)\ tt 
73ffim^ffl ^riciiwsitiiHWiwc j; * y -v -> a. fi na 

&co*fr6$3?^S^ft^mft<D^U:, 

5 <7 MtimRt t Z> d £ lz <fc y B-f > tf- # V7. <t 35: 
o fc tU 73 £ K »3S-f > e-<r> X 7 «»«rr 5 c £ T\ 

[0 0 7 2] El 7lC^Lfc±jZECDm2CD#S 

LfcHfiSW^EI 8lC5\-To 01 8Kfc(/>Ts SfeZV 
y«-N-7.*n V^V+rS 4^7>LTfflS^x!rnfc h 

5>5>x^ 1 6<t3 5fr$m%jLs.v zmimsa^vm 

e p p^LTisB^sjb^e-aTj^n^, 
[0073] ^-cDBk »a-r>tr--?'>x7^7>L/cft 
»aiccfcyjU73i*^-r^o Ei8icfc^ri*s mtiw 

EfiSa3CD/c46CDj#jS-r>tf— S?>X 7 CD}«^^ 5 > 

3 scDziu^^tctaitT^ai-rscfcd^/^wwb 
*B9Ti>«tf» as7iiiffcDim^#iflfTT*n«'}»)a'r 

> tf- ?>7 7 CDJ«»S^* h 7 >v>X ^75CDl5<y^ 

[0 0 7 4] $/c. h^V-^X^gcDx-y^i:, 
M«il!!^«l:*^fc±BBcDttJ7J«E«aitD/j:«>tD»a't' 

^cDnmy-rv^iiJinj-yr-Sizt^T^So /w/<x 

Z\y?y*f\ 441*. h^>5/7.^7 5i:7 6CD^-X 
«:3S73 IC Jiglb-r § fc»lC, «^«lJK«r/ U 77.4 > tf- 
^>7.9 1 fc^-TK'BHig-r*,, 
[0 0 7 5] <S^T> ±5EcDS2CD#lft^ffi^T*6^ 
5j£WfeEfb«-pI^<!:-rS5I^J*0 1 9K;jVt, 01 9 
icfc^Tl*. MKS-rvt:-' ?>X7CDffi8!*n^ffiifilR 
?9CDffi<>t--?'>7.llS^tt. (g^ttaitsHI 4 5^5 

.t-r^ctic^y, ±ibcd^-< >tr-^>x4sg?icfcu> 

[0 0 7 6] ? 01 9(C*5^T^ h^>v>A-9 
9 6^-7.Jg*fifl5iClc t tyfflt^tiT^*c:i:6^ev A 
734S^ 2 izmtlZ 5 ^-toZkVBZWZttlZZC £ ft^T* 
S/fcs 01 9lC^"TJ:3tCs '(I-^m3i5^1 4 55ffl 



(9) 
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*6\ s!iLlHtWEE'IS.yfommm<DKt><<>\d-'?>7,8* 

[0 0 7 7] 01 9lt^Lfc^SS^JlC^acDt:-*V-9- 
2 1 IC^fo 0 2 OKfc^T- 1 4 3tt&.&7>yT'& 

y, 01 oic^-riass^^trseT'v^s^^T^ 

[0 0 7 8] 02 1 tefcl^Tlis 01 lC^L/clH]ffi<Ditl 
#<hlHt$lc, A*JfI^«*h5>yx*1 4 8<LA*Jf > 

0»«8SfF/SKcfc y JffS'T V tf— SOX 7 fctt LT«1S 

[0 0 7 9] 0^*n/i:*«Wtf-*>'7'leo^Ti«W 
TS. 3VrV^1 4 9<hffi}n1 5 0 t*_hfB<75?E3if^SS 

5>X* 9 <!: 1 2S¥0«£§«Kjg0-t ; 5?&isS3»;<t:£»]* 

+J-2 1<fc1 3 8, 1 5 9 ?Z1> 

2>„ a-f/H 6 6i 1 6 8 &tf 1 6 7<£: 

169li, h7>S>X*7 5<!:7 60S£S«KE0r 

[0 0 8 0] ^IC. SifD/vVZXffl^t- RCOl/> 
Tltt^T K 1 5 3 li \-=7>>J7>* 1 2 0M" 

iXmrzc iicj: yffiSa 1 1 OttffiflffiflWtcJ: y 

-K1 5 5«. M'-f/\*X=l>7^>+M 5 7£:0fflEfMl 

icj;y. h^>>>x* 9^-x*^wti:jgift-r5o 

^-f*-Kl 6 0i)^1 6 2ti, /U/Uavx^i 
6 3<t<7)taSfFffltCj:y x h7>i>'^15i:16?A 

[008 1] SEPP?«it5h7>^X$1 5<!:1 
6 K+ttfc/ U T XWm *yfo? C £ (C <£ »J > Hi h 5 V 5> 
X*CDXY-y^V?-£ffiS^bLT. &£&0^-X£%h 
^>yx*3<h40J&»tE7J0ft±:&0oTV£. 
*-F8 4i:8 5&U-7<'T7 , XJ8*5t;1 7 0<0ffil*lC<fc 
y % f-7>v?X^4t*ABifRlC h5>5>X* 2 2«C«6 

[0 0 8 2] ^-X«ttth7y^2 2lt ±j$L/c 
£olz£-*>9z\> : r>y2 1 CDftSfcll^jtU 8 
JS4>fc?-*>-?:&Rj&£<!:-r;5o /H/aa>f^5 4 
<t8 6li h7>->>'x^«55>jftWli:«ifi-r*o $r-f*- K 
90i9 2JkXfJW7Xt&ffi9 1 li. ±ajL/c<fc-5U: h 
7>2>X£ 75i76*A BKRlcM-f T'Xr^o 

[0083] «^t, iS-fvtf-^yx«-^-rai7D{i^ 



#©=&ffi^fc*5gB^HfiS15)JO#«?02 2(C, *0H 
fflW£lslS&«-02 3lCijVro 02 2Kfc(/>T> CA[M 

i/tr-srvxg&T'vyT&y. 02 siesta 

•^f 7 5, 7 6, fitf5x9 5, 9 6 ft^frS^fcOT- 

[0 0 8 4] 02 3lufc^Tli. t±J73ffi^*^*l^<ktt 
IC V S-fve-^VX^St l-7V^5i 1 6i: 3 50 

U h 7 7 5 i 7 6 5^5 S E P P*ft LT 

is? 5 <£>as7j-r > tr— ? >x*ffi-» ltu^o 

[0 0 8 5] ^3t?<0iS"lil£lKtCfc^Tt*, D^jSOtf- 
$>X0ft##J^&fl];*.£^<.. 0 2 3 C0SIS^SB«S(C 

svr <fc a ic, ±ia<7)}#a'i' >t°-^>x7 *timLTc'& 
\z\&-< y e-tryxottitiim* 5 icJtS'f > tf— ?>x 

1 7 4£&*rr*C<h#-^ftT-;fc^7i:o LfrU ft* 
lCfcn+?.ffi4<>T±*^P$^»©JB»tCJ:y, 02 40) 

(a) romai 7 5icjr.?&=>[zi&mfom<DV'(>bm 

[0 0 8 6] C<D«fc3te|||;U-7y*><0*ffietf»L 
^05-5 tt. 0 2 4OT (a) Vf&mi 7 6^^^ 

>x*m? mti&izto «-< v tr- ? vx««m Lfc«ft 
mjz&zmmimttTzztftTzzrzto. 02 4<d 

(b) WSHIS1 7 7lzm?£olz. i&ffitemW'f >* 

[0087] «t7t, ^jsa^ssLT^xD^ess 

TiSlt^&ditC^y, 02 40 (b) 0®i|g1 7 8 

mmeiRHD&mwtifi tr^ 0 

[0 0 8 8] XTzs 02 3lCjJ^Tfi, h : 7>v''X^7 
5 <h7 6*^fiK5S E P P?fflO^T4flB?5 0m7D-<>l^ 

m%T*^&*m^Tiz. ^s-fy^-^y^mmr 
mtiimTsizmmzmmLT^&i^ ^ota-gizmos® 

[0 0 8 9] W±0£5Kffi'rvt o -'$f>X£;iVriE73 

mm&mmzw&'f > tr- ^ LtcEs&mit. 

mzmi 3ti1 8, 02 1 Kfc^Tfc^L/co *^ 

n&ww^&z® 2 5 tc^ -?-0Siffle*i^iH]K?0 2 6 tc 
sr. 02 5tcfci^Tv c At*-r>t:-'?'>x^7 7 >' 
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7T*y» 1 4 3 t$5C7' 

[0 0 9 0] 12 2 6 KfcVTte, »aotr-^>x7 
£fl-LT h^V^A* 1 60x5 y^lCil5iJ«Sa«BfiL 

[0091] *nfifi^joa^yf >(*}a*it 1 7 9 <tj»is 
7<hn-</n 6 6i:i 6 8^,±a>L/•clR?^:p«^^t;- 
[0092] m^t. 'pr s ^m : f&<D\2\3&mm*m^ 
* c <b ic «fc y icflaiwaEf b« rti6^ Lfc**ffiM>#tt*H 

2 7 *4>£fflWftl2]8*ia 2 8 \zm?» 
[0 0 9 3] 0 2 8^331^*, A*)^ 2 fcSm/HI 
^WEtfiSaSf^JsEfrS h^V^T.* 1 6W<-Xtf:ljp*. 
StlSittK, -rvtf-y>X 1 8 1 h7^' 
7.2 3 5<D^-XtCtJ)P7l6nx ih7jh i 7Vv ? X*<D2 

[0 0 9 4] C<0J»^, A^l^lt^ttJbWVfc- 
2>X[iliKJH^^LT, h^Vi^A* 1 6<b3 SQ>*n 
?K<D'<-7>lC#mT%t*>m7L<E>tl%o *SK, A73 

[0 0 9 5] £fc, ±fE?>ai7Jh5>^7.'SM 6 <b 3 5 

ZIV^V+^-S 2i:3 7(itf-*>"7^IR?T-*?)*\ ft] 

^Vtf 3 4 £KfiJI& LTt»**B©»*tt»Sft* c <t *> 

[0 0 9 6] TSTStC El 1 9\Z7FLtz£vlC iS#«3S 
SI 4 5ttAfl*>e-*VX*|«*JfcS«LfcflH»« 

W*St»WO#«*ia2 9s 03 0, 13 1, EI3 2& 
tfE3 3lt^U ; E-n6<DHfflW*Dai*=&ia3 4lC^ 

r. H3 3icfei^T» 1 8 3tt»astt*sr. 

[0 0 9 7] H3 4ICfi^m Ii1 0jWtKWtC« 
VEOftillslttl 8 3W4S? 1 9 1 fcA**tlfc«E« 
**««tfl»U:£*«* ^-Afctfeh^Vv^A* 1 8 4 

fcftLT«smE©K^me@»aHcA73-r*o se-a 

»T\ tta»«1#14*5l«3!>*»**Wi«fc«ISBl 1 8 31? 



[0 0 9 8] HMls]ttflS(c£l^7^ 02 8 

b^>*J>7>* 1 6 t 3 5 0^-AE»J 

$f>X7lC0tt&*ft*«fc3lC h5>5>X* 1 8 5<b 1 8 

6 e>/£3 S E P P SHl^TVS. 

[0 0 9 9] ±IB<DS E P P<7)/\-f 7 7 X^iftS-r^fc46 
lc$f-f*— K4 8£4 9»tflttia1 98t1 9 9*ffll> 
5 tftK, ±|3<DflWt5**/f </tA Lfc/W 

h5V5?X* 1 8 5i 1 8 6fr6«5SE P P<0tii*j1E 
JE«\ Ot'-^VXI 80t1 8 7M1 82i1 8 

9*ftLT#jErec&icj:»j, 1 6 

<h 3 5©^tl^n©^-7|g»ttJE*STL>*= 
[0100] my/'Uziv^v+m 8 8<h 1 9 Oli, iS 

>5>X*©^-;UCi69J#A;3rtlTl>*Sfit1 9 5 £ 1 
9 6£1 97, 1 1 2, 200, 93, 94#9HH&Jk 

[0101] *ic. ±»®ihi 3ict>^Uf= r$r^-v»^ 
> kihissj *fl»ttA9(cmTO&r«itMHM«H 3 

5 (Cot?. 035(f>©h7V-^ii2O2<!:2O3liS 
S©h7 > v>X2 7 5 £ 7 6 S E P P £iBSj-r 
5i5y^7ta7087»5i:^lc, h^V-^X^ 

7 5 £ 7 6©/^-r7'x»3eig*©****ifati7t*. 
[0102] LfrU ft*© ry-r-fr^ v kqkj icfc 

&l?z> v^yJTs* 1 0 9 1 1 1 o£>*-*ve'ft£K<--* 
[0103] mc xeitt-s kbwij dtwy-rt 

J: y +#&JS»»#«fl t ttS-P* ft < * * C <t 
*JOMH*jSr H 3 5 ^C33^,^T^*, hu&OI ='>*7t 

p ymte^mm? z h 5 >-^a^ 2 0 2 <t 2 0 3 

lc«tU, /^•y77'7 7 >^<l:LT*S5^gftaA7D-<>e 

[0 10 4] OS'J, WflM)l5y*i7*P7EI»«i 

fl» <b tilS* LtMI4*ttl?l« C i: lc J: u , 6 <D^: 

M4HGMLT^«. Sfc, B9 3 5(c^L^:9inM(Ol# 
m<bLTli, /W7 T Affl*Ej»2 0 1 <hlS-y2Jgj5t9 
5t9 6®ttffllC«t»;, »KOSEPP*A«5KtM*A 
B«tC/K7 7 XLT«fiBh : 7>v ? X*7 5£7 6lC-|-# 
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[0 10 5] $/cs j»lCA-1'7 T Xffl1IEJIjl2 0 1 «7)ffitt 
^Si5LT«S<DSEPP^C«RlC/W7 7 XL, BS&tT) 

5 V^'X* 2 0 2 <b 2 0 3 £;£183ft;Si2 0 4 t 2 0 5 lC 
i?T/\V7Xt5CtibW*Ll\ LfrU ±§Bc7)j£ 
105312 0 4<t 2 0 S^ffiJa^OffiW-Ofcf— ?>Z 

[0 10 6] 3=fc, *fie»f^B#^»tt*«{«^ 
rog^grogrtKllB^^^H: h7V-^7 5 £7 6, 

2 0 2, 2 0 3c7)^-X • 1= y£^K»E£&*.3>>£ 

[0 1 0 7] 0 3 6(*. El3 5©SISSWI^^T*«<D 

3 7 IC^fo 

[0 1 08] 03 7Kfc^T*>s [HlK^ftlWaififflCJ: 

7«ri>LTdS^«JI^lC^SS^n«<, 03 7Kfcl^T 
t>HuSc^x=y*7*P70S&£«J5rr£ h7>v>'X$ 
2 0 2<h2 0 3<D^ft'? i ftcT)=lU<7-S.£, fS©SEP 
P C0ffi^)T-fe^ h =7 >-J7.Z 7 6 £ 7 5 ©I 5 y * 
ft^tlffiBELTlA*. 
[0 10 9] £7^ 0 3 7 lCo*-r*flSWO!>tt*H:» h5 
>5>X* 2 0 2 «*: 2 0 3 cTJ^tl/FftCDl = y >x 
>+t2 0 6^LTffi^-r^'<i:^J:y. MCSEP 
P £«tfi£f £ I- 5 V^X* 76^75 <DIB»fl673*lRl± 
LTl^C<hT&&» ^7V^^7 6t7 5©^-X 

2 o 3 £ 2 o2\z&-oxmh 

[0 110] £/c, SMIi3t2 0 7^3>?>t2 0 
etCil^JS^-r^ClcttcJ:^. h7>v>'7^2 0 2i2 

0 3c7>i = y*£^Lfc£<hlc,££3§^ttffl;l6ft 
%o IU«»C, ^-X®3n2 1 2<h2 1 Sth^V^'X* 

2 0 2<!:2 0 3(DSI?|!|l^ o Sffc. 03 5lt;f«Lfc 

wwwciar*Ki!itn*tc» K2 10^21 

1 li h^>S>X* 2 0 2 £ 2 0 3 fclSHTfcfc&Kffl^ 

enr^s. jeic ^s^sEPP^iifie-rsh^v 

S>'X* 7 6 t 7 5CD/S-f ZXfflffifiig 1 ^-f*- K 

^cD^mmm^^iass^M* »?tfc y * / ui \°x =1 

[0 1 1 1] 03 8(i, 0 3 7 ©HSS^J©#«*^-risl 
K0Tfe«©T#Sa*n/i:t\ SSl^Tv 

3 9 ICjjVTo 



[0 112] 03 9Klfcl^T«\ *i}S:(7)x5y^7*P 
"70IS«-«l^-r-5 h^V^X* 2 0 2 i: 2 0 305^-7. 
P^I^/WT'XfflllJEjIg^Tr-ricSSET^^o «7t, 

[0 113] *<D±, z^)\,2 1 4<h^>tfV^ffifii;2 

1 5fr<=>!3,zm— <Dt-*v^0K*ffl lactic *y 

K^W^t^ h^V-^X* 2 0 2 t 2 0 3<D*n?n<t) 

zu/tziat, /K/\°x=iVT ; >-y-2 2oth7>^7, 

$2 2 1 St>7<-</\°X=l>7 r V+7 s 2 1 7 t \~=?yV7.* 

2 1 8^LTA^lcli(?^LtMI^*7JPjl«c:<i:lcJ: 
^ A73Oti-^yX<Dl8JlP=&0-pTl^o 

[0 114] ^(ORSf, M<7'Xfll<f >fcT-?>X2 1 6 
<£: 2 1 9 CD^n-Fnicm^ji 2 0 4 <!: 2 0 5 ©Haft £ 3ft 
LT h^^v^X^ 2 02i:203^-7s • ZWsVZfS 

0 2 1 2 0 soiaw^roc.h.httcs^sgflccoffijBe 

«t: h7>i>'i> hm&m<DMm : ,3lit*mZ>o ±IB©«3ft 
352 0 4^2 0 51*. AV7'XS3ft^^.3ft^^t©TS 

[0 115] mfflC /W7Xffl-f>t-^VX2 1 6 

&Zo &tz. tS0S E P PS«fiKt5 h7>-^^ 7 
5£7 eCD^n^tltD^-T.^, h^VS?X*2 1 8£l 

2 2 1 o^e^^-xic^-n^nffi^-r^cticj: 

±IB<Dh^>v i 'X^7 5 £7 6<D/«7 , XH3ft^e 
[0 116] *6***ai6»«{b*Rni6£Lfc» 

b^<d ttv ki°i8Sj (D5iS6ify^04otc^-r o * 

USS^Jlcfc^Tli. tuScDx = y^7*P70IS*«lfi2 
■T^. h : 7>>>'X^<7)^n-? i niDX~y'Si^ fS©SE 

p p««j«-r^ h^y-sxzvvttn^nizmmteco 

[0 117] 04O4'£>±lB£>Bu£8<£>x=y*:7: ! |-n , 7 
0i^^*lfi£-r -5 h 5 V 202t203©I='^ 
lis *tl-€ t tHCiS^=l>7 :r >'-y-2 2 2 £2 2 3*^LT 
|^HS14cT)|-7Vv i -7.^7 6£7 5 tiTt^, * 

mtt&%rcto\knmm^mmx<b*iT^z>« ±ib 
<o«aw««*nfc 2«©ra«tt h 7 >-^7.^ 2 0 2 1 7 
6M203i:75 ^c^3^,^T^i^ ^n^nicfi^mjEcT) 

icts^^-tt^. Cilery. ft^c7)Ki(]j$jS5-*APfiieiS 

[0 118] ccT'> l-7>^$2 0 2£2 0 3C7)X 

5 y ^Hc7)^{iB>jfte^fflcT)<>e— 2 2 4 «t 
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2 2 s^ffi^-a-^cttccfcu, 'im<ofmmMc3z» 

ft <TOJT££<, 03 9tCijiLfc%tt 

T*3fe&Sfti6A73'r y fcf-^VX&MfSft*,, 
[0 119] $fc, -f>tf-^>X2 1 6^:2 2 6SO• 
219i:2277b\ Y^yV^l 5 £7 

wmfet. h^y-yxz i o 3 1 2 o 2<z>zi 

ftlA, ££lc, M-f/\°X=l>T r >-9-2 1 7 <*: 2 2 0 tfldij 

Riafcft c <fc t. s -5 * ft t\, 

[0120] 04 OlCfc^Tti, h^>v>'X^2 

0 2©a^^5h7Vv f X*7 60)l = 7?fr6^L 
T«iti£*©S3&M««!£fc£!a LT\ h7 > v>X * 2 
0 3(D=IU?£:& h5>v>'X*7 5rox= ySifr6^L 
Tm3S2 4<DIHSIf<D^)3ifW}tt^lc^LT i t, ±IB 
(DiS5S<bJaj^*M#6n^c:<!:t** ; 5^T- i t^^„ 04 1 

it. frfrz>nmm*7jiT\B\&m-?&z>o $^0421*, 

0 3 9WH«fi^jO#«^-r[HlKlITfe5<DT#^*+l 

[0121] g^ic, a-r;u*ffl^fcitttt5Uif-*>y 

E]S&£<£ffl Lfc*£B£(DI^6fify£0 4 4 Stf0 4 5 IC* 

[0 12 2] 1214 31*, QL&CDJLZ'y'S'&Wm^m&Z 
7jkT®3&EL?&2>b\ ££>x = >y *Jg*tSHMSlH]S&<oai*l 

mmmmt. mtimK 33 1 6 *^t? h =? > 

1 6<D:3U?#«Dg*frS2R3:£ai73«DB&£ 

wcstbwr*ctft:j:y»jiB*n*. ±ib© 
r$?mmm*£.czmit:-*y<fm3'<>i>7 4 

i!5iJ«J®^L:5il^Jt:°-*>^ffl=i'r;H 0 2»t 
L/cJ^KJiA-TSditf. «e*tt-HlB«lT*ofc. 
[0 12 3] H?Jfcf-*>-7"7B=l1'/H 0 2(i, 0*£> 

ass^e*— itfl- L/c^iCx a -r ;u 7 4 coai7:iatn; 3 3ic 

5<hCDF^lcil?iJ^A-r5c:«i: I tT-*5o 4MIIS]tt4)Jll% 
&ftteO)W-iBit%®%mzf,t. ±IB©=lY;U7 4C0WlS 
lc>^LTl*til7DffiSx3 3 ic&zvyeyytf&oti:® 

1 0 2lCS>fLT(iy>t°>-? , fflcfit1 0 3 fcMf'JKttilQ-r 
[0 12 4] LfrU ±$i<D®te&¥i®.<D¥-tmttmm 

fc±*ffiiLZ-ercm-£iat. ±i3£>«£in 1 0 3 \zt$if% 
mmmft&*+ftim*.?%z.£tfT'tti>\ 04 4ic 



-*y-7"ffl©=i-r/U7 4 ii»uk:-*>f r ffl©3'r;n 

0 2 OX ±lB®fflS^*nTC*ftl^flD*IIH t IBU:f6£' 
JBCDZl Vx^+f 2 2 8 «ttaJSttr%. 
[0 12 5] 3>7 r Vt2 2 8£^LTSE^£>ti}73»}JT; 
3 3lc l>5>5>X* 1 6<Diii73'fi^m5Jil ; &>jfi1i-*c:<!:lc 
MIX* ±IB<Dil9iJ«}i(D^>t'>'7"tC'6,aJ7Dffi*n3 3^ 

ag^ft*., *tc. m.y}¥-*y7m<D=i'(i\'i 0 2im 

=K;U7 4^t±i73«tfix3 3(Cffi«J^nTL^l^<Diffi? 

21 ecDziu^^ttUTDflfls^stroP^licilWJfA-r^c: 

[0 12 6] CO^lct, fflStcJ&iftL/cM^Jtf-* 
V?'JB<D^JU7 4£i*?J£-*>?'ffiCDZl-f';l/1 0 2 

[01 27] 04 4\zmLtdsi&mmcm7L 

T\ 3</U7 4<k1 0 2<7>&^£<!:a;Wf 5^1^ 
3 — P©S9J K * > 3 -f ; U^-iS^J Kflt AT £ £ <t 
tfT*?5. *o>m-£tt.. «5«jfc:-*>7JB=i'r/i/*#« 

t^CiCffiSU h7yi>'7s* 1 6tf)=l U**«JflD» 

tfpTtg<!:ft£, 

[0 12 8] £/i:04 5tCft6n*J:dlCv ^-X££ 
3W*H=**ftLTx5 «y ^^im^AtJt^-xmt^ h 
5>>>X*3£, h7V^^16 0tSti:»ALT 

[0 12 9] 04 6tt, 02 7©Hfifi^JlCfcl>Tx 
«*iME]l»©«jn*flW*«LP(i:«tyaiRLT» /EWH 

[0 13 0] t6»3R?lt h^V^X-Sf^ffl^TH 

tfeTS * C t «fe»* 5 * "Pt. ft l\ 
[0131] ft^CS®e^a^L«:^lC«, ^/<7 

[0 13 2] $fcs IB»««tLTt*> »V-K**? 
K, T'y- KW^I^<DA73*tl5»e»*5S!li(D 

So 
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[0 13 3] 

Tv *»B^ffl^^d<t:li:J;U. CAD/CAMffl^zi 
> to. £ x-f X 7 Uf^lCilE rT^»^ 5 0 M H z *>■> 
63 0 OMH zgjg. &tlM<i&3 0 V<)S5 0 Vm&<D 

[004>IH*fclHiE] 

[H 1 1 *»^<J5lE1IH«*i«ia»©»*W«:#S.**^ 

[02] «e«(08sttA^fmiiBia«d%ris]aHTS 

So 

[El 3 ] *^<D##«!l*^-riE]»0T'«*o 

[E4] *^otta#*tt«CTria]aiaTS%. 

[05] *«^fl)»J<D«*#%«!l'&^-rislttET'«*o 

[06] *9&m>mom*m*m^-t^»BT»^o 

[07] *«^ODMlCgiJO)S*##«lJ*^-r0»0T*« 

So 

[08] :*^<D*Htt&**ft*CT*-|alttlB?«3. 
[09] *«IE0##0Jfcffl^&S*«<Dil^&tf0S& 
^■T0tt0T*36%o 
[010] *»W©SH:f6O#%«<jO#«*^f0»0 

T*£S„ 

[0i 1] *«wo*ffl«ft#««*wr0ttHTa5 

-So o 

[012] *«wogyrosissfiija>#tt«-^-r0»0T-« 

So 

[01 3] *smQftJltttt##fl*iKriSIKH?S 
[01 4] *^<35#%«iJ<tLT©J£1glSlliilS0J»l!:*5 

[01 5] *aW<O#*«tLT©l6»Wi«0BH=*i 
[s]SS0TSSc 

[01 6] *&®<D&mmt^z<Dm&w9*sii3imzti 

0S&0T2fcSo 
[017] *«WO-Jttl«*mr@»HTaB*. 

[018] *«w<onfflw*sifiis«<j^-r0i»0T*« 

So 

[01 9] *^rogij©— nmm*7ji?\B\%mT-36%<, 

[0 2 0] *»W©fS©*«6ffJ©*tt^^-r0»0T*« 

So 

[021] *a^©*fflw***«*5x - r0ttHT , » 

So 



[022] *«6^©gy©sifl6ffij<o»«*^-r08&0T-* 

So 

[0 2 3] *ftHQftffittttXttffl«ij%r0ttia?S 

So 

[0 2 4] *8H®X^0ttJll*aVriraiB?*«. 
[02 5] *miOM<Dmtomo>9#i*SiT®Bm?3b 

So 

[0 2 6] *«^©SlfflM%ll«6fiiJ*^-r0»0T» 

So 

[027] *»BOKtcsya*^otttt€iivr0aH 

T»S 0 

[0 2 8] *SM0O*HftttHSfeffl«^r0aH?& 

So 

[0 2 9] *ft«4)E£tt0Jlttflro*«*OTriSUHfl 

[0 3 0] *^0KlCfbO9gfifc0!O1ttt&j*?0ttBI 
TfeSo 

[031] *»Ka)K(Cfl!KO«ttfflro*««^-r0aH 
T£S„ 

[032] *%womim<o&mmo&ft*m?\2\&® 

[0 3 3] *8HOKlctt®£^afttt«i3Vr[s]8BI 

T*»S„ 

[0 3 4] *58^O!)Slfflfl*I«:*fifi«lJS^-r0«}0T'ig 

So 

[035] 4:flm®K(cai0iitMa>ft««9rmiHg 

TfcSo 

[03 6] *^©£JCgiJ<OHfifi«IJO#itt«-^-r0K0 
TfeSo 

[037] *9Sfm*mvntmmm<o*^mrmViB 

T'fcS„ 

[0 3 8] *J8H0>9J0ftlMl^tt*CTriBlM?« 

So 

[03 9] *ftEKQftEtttt£;nfl«i5*?0KBI?fe 

So 

[04 0] *«^(D^fflW«:*Ste«>J^^r0»0T'« 

So 

[041] **w<oftfeEtcai©**«y©#tt«a*r0 

BS0T'fcSo 

[04 2] *ft^0tt£ClC9J<D£tt0j0>1»tt«CTriH] 
S80TfcSo 

[04 3] tt*ax5>y*&ifeit«0tt*CTrBBHT 

[04 4] 4:fmoMMI*a%rDHMBTS«. 
[04 5] 4:98K<OHnM«^r0»H?»«. 

[04 6] *«B^roftero*JSffj«-^-r0i»0T»So 

[047] ««1£0!>h7>-;?;i*&FET&0)ttf5Lfc 

msg^Tnu^TSSo 
[w^^mB^i 
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(npn) s 4-mij^> f Jx* (pnp) » 5-a a*?* 6-iwmml 7 v 



[El] [El 2] 
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[E1 3] W\ 4] 




[01 9] [0 2 2] 
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#BI¥ 1 1 -22 5026 



[02 0] [023] 




[02 1] 

[02 8] 




WIHW 1 1 -2 2 5 02 6 




[029] [030] 





(19) 



!$IBW 1 1 -2 2 50 





(20) 



%fffl¥- 1 1 -2 2 5 0 2 6 



[H3 7] 



[0 3 8] 



7777 




-24 



[047] 



M0S*> 
F ET 



[03 9] 



PET 




[040] 
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(72) m&s ±>r a* 

»!RJII!IR«jRrUP«IE$BaBT292«% ft 



